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PROCEEDIL NGS

DR. PACKER We will be beginning the 82nd Meeting
of the Cardiorenal Drugs Advisory Conmttee. This
particul ar nmeeting marks the first appearance of sone new
menbers on the Commttee. So, in order to introduce the new
menbers and al so i ntroduce sone of the invited guests for
today's neeting -- Mark, do you want to start? Just
i ntroduce yourself and institution of origin.

DR. KONSTAM Marv Konstam New Engl and Medi ca

Cent er, Boston.

DR. LI NDENFELD: JoAnn Lindenfeld, University of

Col or ado.
DR. RODEN. Dan Roden, Vanderbilt University.
DR. PACKER: M Iton Packer, Colunbia University.
DR. PINA: Ileana Pina, Tenple, Philadel phia.
DR. CALIFF: Rob Califf, Duke University.

DR. MOYE: Lem Moye, University of Texas Health
Sci ence Center, Houston.

DR. GRABOYS. Tom G aboys, Brigham and Wnen's
Hospital, Harvard Medi cal School

DR. THADANI : Udho Thadani, University of
Gkl ahoma.

DR. D AGOSTINO Ral ph D Agostino, Boston
Uni versity.
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DR. PACKER Dr. D Agostino is a tenporary voting
menber for today and tonorrow s neetings. W also have the
courtesy and the privilege of having two guest experts at
today's neeting, Dr. Rory Collins fromthe University of
Oxford and Dr. David DeMets fromthe University of
Wsconsin. We will be hearing fromboth of those experts in
a short tine.

Joan, do you want to read the conflict of interest
wai vers and other adm nistrative issues for today's and
tonmorrow s neeting?

M5. STANDAERT: | will do the one for today; |
wi |l do another one tonorrow. The follow ng announcenent
addresses the issue of conflict of interest with regard to
this neeting, and it is made a part of the record to
precl ude even the appearance of such at this neeting.

The purpose of this neeting is to have a general
scientific discussion of basic statistical considerations
for the evaluation of active controlled clinical trials.
Since no questions will be addressed to the Commttee by the
Agency on issues dealing with a specific product, |IND, NDA
or firm it has been determned that all interests and firns
regul ated by the Center for Drug Eval uation and Research,
whi ch have been reported by the participants present,
present no potential for a conflict of interest at this
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nmeeti ng when eval uat ed agai nst the agenda. However, in the
event that the discussions involve any products or firnms not
on the agenda for which an FDA participant has a financi al
interest, the participants are aware of the need to excl ude
t hensel ves from such invol venent and their exclusion wll be
noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that they address any current or
previous financial involvenent in any firm whose products
they may wi sh to conment upon

That concludes the conflict of interest statenent
for Cctober 23, 1997.

DR. PACKER Thank you very nmuch. It is
traditional to reserve tinme at the begi nning of each day for
public comment. |s there any public comment? There not
bei ng any public comment today, we will proceed with the
primary objective in the agenda for today's neeting.

The purpose today is to have a broad-based
di scussion on statistical considerations in the eval uation
of active controlled clinical trials. This is intended to
be a broad-based overview and expl oration of issues. There
are no questions that will be posed to the panel, and there
may or may not be any concl usions reached by the panel. The
idea is to identify issues and try to explore them as best
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as one can.

Let me sinply advise the Conmttee that today's
deli berations really should be separated fromtonorrow s
deli berations so that we should nake every effort today not
to specifically refer to any issues about tonorrow s neeting
in today's discussion.

Wth that in mnd, the first presentation will be
by Dr. Robert Fenichel, who wll present the view of the
Cardi orenal Division regarding positive controlled trials.

Ray, are you supposed to give an introduction?

DR LI PI CKY: No.

Basic Statistical Considerations for the Evaluation
of Active Controlled Clinical Trials
View of the Cardiorenal Division
Regarding Active Controlled Clinical Trials

DR. FENICHEL: Dr. Packer, nmenbers of the
Comm ttee, |adies and gentl enen, good norning.

We are going to tal k about active controlled
trials this nmorning and about the possibility of using them
to draw concl usi ons about how a procedure woul d have
perfornmed had it been present.

(Slide)

As you will see on this slide, we have been
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tal ki ng about these trials as the putative-placebo trials as
an alternative to various other nonencl atures used, and |

wi |l talk about why the nonenclature is what it is. The
node of analysis is sonething that we started tal king about
in the Division in Decenber of 1992 when this Commttee was
di scussing thronbol ytic agents and, as nentioned here, at

| east two other tinmes at neetings of the Conmttee but never
really fully explained and it keeps changi ng and devel opi ng.
So sone of what | amgoing to say repeats what was said in
'92; sone can be said to be simlar to sone recent docunents
fromthe I CH and other sources; but sone is quite new and
may be idiosyncratic to the Division.

(Slide)

Let me start where we usually start, classic
superiority trial. W have to contrast the putative-pl acebo
trial to this sort of thing. This is the nost famliar sort
of trial. The object is to showthat the test drug is
different from but one hopes superior to sone control,
usual Iy placebo but not necessarily.

I f you do a sloppy trial, then you nay not see the
difference and sl oppi ness can be as sinple as statistical
sl oppi ness where the sanple size is not |arge enough to tuck
in the confidence interval, but it could be sonething el se
like not really know ng how to take bl ood pressures, not
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maki ng sure the patients get drug they are assigned to,
other things that will not show up in your statistical
anal ysi s.

The control in a superiority trial may be an
active drug. It doesn't have to be placebo but it is harder
to win against an active drug. The new val uable drug may
not be nore effective than any particular active drug. It
may be safer or cheaper, or better tasting, whatever. And
even if it is nore effective, it may be only so slightly
nore effective that that is very hard to show wi thout a
prohibitively large trial. So, there are sone difficulties
wi th classical superiority trials but they seemlike the
straightforward way to denonstrate superiority to placebo
which is, after all, the criterion of provability in the
United States.

(Slide)

So, why do we | ook at any other design? Wll,
this is a street scene in Pokhara, Nepal. Let ne focus in
on this. Sonetinmes you can't do placebo-controlled trials.

(Slide)

So you have to do sonething el se.

(Laughter)

(Slide)

Well, there is the notion of a classical
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equi val ence trial. The classical equivalence trial is
successful if the outcone of the test drug is

i ndi stingui shable fromthe outcone of the active control
Well, the problemhere -- and Dr. Tenple and ot hers have
been witing about this for ten or fifteen years -- is that
the easiest way to be indistinguishable fromthe active
control is to be indistinguishable fromanything -- just to
be so sloppy that you are not taking blood pressure
actively; that you don't really care who got which drug and
so, of course, everything cones out the sane. Noise is on
your side. And sone of this will be apparent if your sanple
size is sinply so snmall that you couldn't tell the

di fference, but some of it will not be apparent in poor
execution and design of the trial.

So, FDA has been fairly hostile to this sort of
trial and we have noved on in our thinking to the idea of
the putative-placebo trial.

(Slide)

First of all, when do we consider these? Well, we
say consider them when placebo woul d be an unethical sort of
trial to conduct as a superiority trial. And that is a
community criterion which is not necessarily even agreed
upon by FDA in a given case, but there it is. Sone trials
cannot be done. Then other situations are that one is
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sinply not likely to win against that kind of control.
Renmenber, the new drug may not be as good but may still be
good enough. It may be, as | say, cheaper, better tasting,
or what ever

Finally, the nost inportant fact about this is
that there is a known active control which can be used,
which is so consistently superior to placebo that
performance with respect to it can be a gauge of perfornance
agai nst the placebo which is not there.

That is not always the case, that there is such an
active control. In sonme clinical areas, even where we
believe that the existing drugs are effective and have
proved those existing drugs, the existing drugs may
frequently unpredictably fail to manifest their efficacy.
Anal gesics do that; antidepressants do that. But in other
situations there will be active controls with reliable
magni t udes of effect.

The ot her thing, which | have stuck on the very
last line of this slide, is that there is a known active
control with these desirable properties is an FDA judgnent,
as contrasted to the possibility that placebos would be
i npossi ble, which is a conmunity judgnent, and soneti nmes
there may be a conmmunity judgnent that placebos can't be
used but an FDA judgnent that active controls, appropriate
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active controls are not known. That is a difficulty. It
has inplications way beyond this agenda and that is another
t al k.

DR. LI PICKY: Bob, can we interrupt you?

DR FENI CHEL: Yes.

DR LIPICKY: | amnot sure | understand the
differentiation you are nmaki ng between FDA judgnent and
community judgnent. What do you nmean by those words?

DR. FENICHEL: To give an exanple, there is
communi ty judgnent which we have been resisting with m xed
success, | think -- well, pretty good success, that it is
unet hical to do placebo-controlled trials of antianginals.
Now, it is also true that | don't think there is -- | think
that is just plain wong, as nmany people in the audi ence
wi |l know and certainly the nenbers of the panel wll know
A retrospective review of antianginal trials shows that as
regards safety it is alittle bit safer to be on placebo in
antianginal trials, as submtted to the Agency, but that is
not known to many IRBs and so it mght be true that it
sinply can't be done, to do a placebo-controlled trial of an
antianginal. Nevertheless, we would say that there is no
active control which perforns so well -- we mght say this,
t hat performance against it of such-and-such a magnitude,
such-and-such an efficacy would be convincing as evidence of
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ef fi cacy agai nst placebo. That would put the sponsor, of
course, in a great bind, but that is the bind | amreferring
to here.

DR, LIPICKY: But do you nean that sonething has
to be an approved drug to be an active control?

DR FEN CHEL: No.

DR, LIPICKY: So, since FDA has not nmade a
j udgnent and approved it, that is not the judgnent you are
referring to here?

DR. FENICHEL: No, that is not the judgnment. It
woul d be a different kind of judgnent. But it would be
difficult in a non-approved case to say exactly how we woul d
cone to that judgnent. As | said, that really is another
talk and the tine is somewhat short.

(Slide)

Put ati ve-pl acebo trials -- the idea is that the
trial is successful if the outcone with the test drug is
superior, not necessarily to the active control but to the
best outcone that m ght have been seen wth placebo if
pl acebo had been present. The point about this is this is a
superiority trial; it is not an equivalence trial. So, if
you do a sloppy trial, if your sanple is too small, if you
are not really nmeasuring blood pressure or if you give the
wrong drugs to patients, then you won't find the
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superiority. You wll |ose.

The other thing which | have listed here in
parentheses is, is the effect size adequate? And we are not
really sure what adequate nmeans, and I will come back to
that. This came up in the initial discussion on putative-
pl acebo trials when we contenpl ated the possibility of a new
t hronbol ytic that m ght be definitely better than placebo
but with only a small fraction of the benefit of, say,
streptoki nase. This effect size adequate cl ause was neant
to capture the idea that if the fraction was small enough
then it really mght not be appropriate to approve a drug
for this purpose. And | will return to this because this is
a very big issue here.

(Slide)

Let me get back to the preconditions. |Is a known
active control consistently superior to placebo? Wat does
t hat mean?

(Slide)

Well, here is a drawing of this. W have a new
trial in which the efficacy of the control is up here. Here
is the active control. And we can estimate -- this is the
quality of the control that we need, which many potenti al
controls do not possess -- we can estimate with confidence
t hat pl acebo, had it been present, would have been down
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here, plus/mnus this, and the upper bound of placebo
confidence limts woul d have been substantially worse than
where this thing, otherw se, plainly, we don't know what we
are doi ng.

This confidence limt is a confidence limt that
is not about the position of placebo; it is a confidence
l[imt of this estimate of the difference. | wll returnto
that, which is very inportant. | have another slide which
is alnost the sane thing.

(Slide)

Here is a shorthand version of the previous slide.
Here is this confidence imt but it is not a confidence
[imt of placebo performance. It is derived fromthe
vari ance of the placebo active difference. The significance
of that is that we need an active control in the newtria
because the historical data does not necessarily give us a
reproduci bl e value for the efficacy of placebo or of
control, for that matter. The historical data that | am
| ooking for give us a reproduci ble difference between the
two efficacies.

The exanpl e of that which we keep referring to
because it was the one that we started thinking about this
wi th was | ooking at post-infarction use of thronbol ytics.
Active thronbolytics at that tinme had been conpared to
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pl acebo in multiple trials in the course of about a decade
and survival in the placebo group had been inproving al

that time because of concomtant therapy. It ranged from
about 88% or so in the old trial up to about 93%in the new
trials. So there is no sense in tal king about a good
estimate for the nortality in placebo groups or, for that
matter, in active control groups. Those were both noving

t ar get s.

It did make sense, when we | ooked at this five
years ago and | don't knowif it still nake sense, to talk
about the difference between the placebo group nortality and
the thronbolytic group nortality. That was fairly stable.

It ran about 2.5% plus/m nus about 0.5% So, there is the
2.5%and there is the 0.5% nore or |ess.

(Slide)

What does this nean in practice? WlIl, here are
t hree exanpl es, and we used the nunbers fromthe
t hronbol ytic exanple. The nunbers are barely visible on the
slide and sone of themgot cut off. But suppose that the
active control survival in the newtrial is 95% which is
better than it has ever been but that could be because al
sorts of concomtant stuff is inproving, and so on. So, the
argunent is, well, the active would have been sonewhere
around here; the placebo woul d have been here; and the best
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woul d have been here; and a very bad placebo woul d have been
around there.

Here is A which is the test drug that we used,
and we know that it is worse than placebo coul d have been.
Here is B. B looks pretty good. It is probably better than
the active control but, on the other hand, it mght be no
better than placebo. So, we would say that it flunks,
al though | should say that this is shorthand. |If this
happened again and agai n you woul d say, well, suppose this
happened ten tinmes and ten tinmes it is nunerically better
than the putative placebo, that is 1(-10). That is pretty
inpressive. But in a one trial case we can certainly say
t hat fl unks.

Here is C Cis wirse than the active control
That is what that nmeans, that little gap. But it is better
t han pl acebo could have been. W are going to get back to
the effect size question which is inportant, but it passes
the first test. C was better than placebo could have been.

Well, these are only three exanples. There are
only twenty possible exanples and | am going to show you a
rat's next slide.

(Slide)

There it is. It is a very busy slide. The only
point of the slide is to show you that it is possible to go
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through all of the qualitatively different cases. It takes
about five or ten mnutes to wite themall down and to see
t hem

The other thing which is nice about this slide is
that al nost all of these cases flunk, with the sane standard
of flunk that | used before. Al of these flunk. Here is A
again, worse than placebo coul d possibly have been. Here is
R which really | ooks pretty good. It is better than the
active control but not probably better than placebo could
have been. So, they all flunk. There is not nuch |eft.

(Slide)

Here is what is left fromtw slides ago. T, this

thing here, is another easy case. It sounds easy but | want
to say just a couple of things about that. First of all, it
beats the active control. It must be approvable on efficacy

grounds if the control is. But | want to go into T a little
bit because it is not the slamdunk that you think, and I
want to say sonething about the intuition as a guide in this
ar ea.

(Slide)

Here is a mathematical banality: if A is bigger
than B and B is much bigger than C, then A nust be much
bi gger than C. Well, that is pretty boring. You don't need
a very precise definition of "much bigger" to see that that
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The second thing just seens |ike a straight

anal ogy, A beats B in sone trial and B crushes C. B equal
0.00001. Then A nust certainly beat C fantastically. Wl
that is not true, or not necessarily true.

(Slide)

Here is B beating C, four standard devi ations,
with B on the order of 10(-4).

(Slide)

Here is what people tend to think about in this
kind of thing. Here is A beating B, by now only two
standard deviations. So, that B is around 0.05. Here is
this 0.0001 again. You conbine the two; you get six
standard deviations. This isn't even tabulated. | had to

get this by approximation. So, it sounds like that old
inequality that gave you a mnute ago. Wat is wong with
that? Well, what is wong with that is that is not the on
way you can draw these factors together.

(Slide)

Here is the sanme story. Here is B beating C, fo
standard devi ations, 0.0001. Here is A beating B, two
standard devi ations but they are big standard devi ati ons.
is pretty good but you did a small trial. Here is A beati
C, 0.04. That is better than 0.05 but it is not that nuch
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better. So, this is just a denonstration that intuition may
not be your best guide in this area. You have to draw a | ot
of pictures and go through a lot of stuff.

(Slide)

| want to get back to the others and say, okay,
they turned out to be better than placebo could have been.
| s that good enough? So, now we are tal king about this.
So, now we know what this first dianond is about and we
really made no use of the outcone associated with the active
control. W have used it as a tool to get into the idea of
where placebo is but we really have to | ook at the effect
Si ze.

(Slide)

It is worth saying that effect size is not often
gi ven great weight by the FDA. The Conmttee and the
Di vi sion have sonetines grunbl ed about the marginal size of
a denonstrated effect but the Commttee and the Division
have rarely, if ever, failed to approve a product that beat
pl acebo. Over the six years or so during which we have
accunul at ed pl acebo-controlled trial data regardi ng use of
ACE inhibitors for congestive failure we never forced
sponsors to do conparative trials. Now, we m ght have said,
gee, here's this new drug and, fromits trial it |ooks |ike
the effect is not that terrific. Wy don't you do a head-
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to-head with enalopril? Surely, if it's preserving just a
smal | fraction of enalopril's health-giving, |ife-giving
effect, it should not be approved. Well, we never did that,
or in the other direction. | don't nean to be partial to
enal opril. But you ought to do a head-to-head. Maybe

enal opril shouldn't be approved any nore. But we didn't do
t hat .

Certainly, antihypertensive packages often incl ude
one or two active control trials and sonetines the new drug
| oses in the active control trials, but we don't especially
penalize it. Oher regulatory jurisdictions do pay sonewhat
nore attention to conparative results. Mybe we shoul d.

But that is a separate question fromthe question of active
control trials.

That argunent is okay. Nevertheless, when we are
using an active control to determ ne where the new drug
falls with respect to placebo, the conparative data are
really there right in our faces. So, perhaps we shouldn't
di scard them and perhaps it is not a uniformpolicy but
there they are. Also, we are doing these active control
trials usually because a placebo woul d be unethical. What
that nmeans -- one way of putting that is it is unethical to
expose subjects to zero percent of the effect of established
therapy. If 0%is not ethical, is 1%ethical? Is 5% 50%
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So, there is sonme reason to think about effect size, but
bef ore deci di ng what percentage to use and before picking a
nunber we have to know what is being conpared to what, and
there are several possible things one can do here.

(Slide)

One thing you can do, certainly, is sinply
estimate the drug effect. W know where the test drug cane
out. We know where placebo woul d have been, or we have an
estimate of where placebo woul d have been and we can talk
about the drug effect, which is here.

But the other thing we can do is say how nuch do
we really know we have? After all, that being bigger than
zero is what nmade us decide that this is certainly not a
pl acebo and certainly okay. So, we can | ook at the
guar anteed drug effect.

There is a remnder in this draw ng that we got
this guaranteed effect fromthe drug effect by subtracting
two standard devi ations here and anot her two standard
devi ations here. So, we are tal king about a very snall
nunber often. Odinary superiority trials are thought to
have succeeded when sonething is bigger than two standard
devi ati ons and here you have four. So, there are those two
measures that we want to tal k about, and you can nmake
vari ous conpari sons.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

24

(Slide)

We have another conplicated slide, but it is
really sort of a duplication of the previous slide in that
we have the sanme thing here -- well, we have an UFO here; |
don't know what that is on the slide, but we have the sane
thing here: the test drug with its guaranteed effect and the
test drug effect and we have the control which, in this
case, is alittle bit wrse than the test drug point
estimate and it also has a control effect and the guaranteed
effect. Now we can say, well, what should be a fraction of
what ? What are we tal ki ng about here?

(Slide)

This slide puts sonme nunbers on it. It is getting
sort of verbose so | just put A, B, C, D going across here
so we can refer to these things w thout going through
verbiage. Wll, there are at |east these four
possibilities. You can require that the test drug
guarantees at |east half as nmuch, or whatever you want to
say, of the guaranteed effect of the control, or a quarter
or whatever. You can conpare the drug effect of one to
another. Sone of these conparisons seema little bit nore
meani ngful than ot hers.

(Slide)

This just repeats what | said a m nute ago. Each
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guaranteed drug effect cal cul ation incorporates four
standard devi ations. So, these are always small and it is
hard to find conparisons of this guaranteed effect versus
drug effect that the control would reliably pass agai nst
itself, which can lead to sone fairly paradoxical sort of
results which are not desirable froma regulatory point of
Vi ew.

(Slide)

So let nme show two exanpl es which | obtained,
frankly, by drawi ng things at random and t hen neasuring them
with aruler. But |I think these are practical possible
exanples. This is the sane one | used before and now | have
put sonme nunbers in. Here is the guaranteed effect of the
new drug, and it is, you know, only about 40% of this
guaranteed effect of the old drug. You could al so say,
well, what we estimate the drug effect does is that it does
isalittle bit better than the control.

You can al so nake these ot her conparisons. You
can say, well, its guaranteed effect is a very tiny fraction
of what we think the control drug effect is. The other
thing you can say about the test is, gee, its effect is
al nost twi ce what the guaranteed effect of the other one is.
These two mi ddl e conparisons are not especially neani ngful,
it seenms to ne. It is very hard to understand what is going
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on. This seens to provide sonme information. This seens to
provide a little information. These two things in the
m ddl e are problemati c.

(Slide)

The | ast exanple is a sort of singularity exanple.
The test drug is exactly the sanme as the control. It may be
a new formul ati on of the sane drug, or sonething else. But
you have a fairly small trial and so the confidence limts
are wide. The guaranteed effect of this new thing, you
don't know as well what you are getting. That seens |ike a
fair cooment. You know that as a point estinate you are
getting the sane thing exactly. That is a fair comrent.
This figure and this figure are difficult to interpret, to
say the | east.

(Slide)

Where do we go fromhere? The putative-placebo
trials are a new entity. They have been call ed equival ence
trials but that is a m snoner because they succeed when they
find a difference, not when they fail to find one. They
have been called non-inferiority trials. That is another
m snonmer because a trial mght be successful despite being
inferior to the active control, and non-inferiority to
pl acebo woul d certainly never be adequate. They are
i npossi ble without adequate reliable active controls, and
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those controls will be unavailable in nmany areas.

As we conceive them the statistical standard for
these trials is a difficult one to neet. Possibly, however,
this is a one-trial standard often so naybe the one-tri al
standard at four standard deviations is naybe not a whol e
| ot nore demandi ng than the historical demand of two sigma
trials at a conventional |evel of significance.

Finally, the last point here is that we do have
sone tentative suggestions as to the vocabul ary and
cal cul ations, the descriptions of the adequacy of effect
size, although | amuncertain that this issue of effect size
is any nore closely connective to active control trials than
to ot hers.

Thank you for your attention.

DR. PACKER  Bob, don't go away. Any comrents or
questions fromthe Commttee?

DR. TEMPLE: The new nonenclature is interesting.
| just want to nention sone things about the old
nomencl ature just so it doesn't disappear. After many years
of calling these kinds of trials equivalency trials which,
as Bob says, is certainly a m snoner, we have sonewhat
grappl ed our way to calling themnon-inferiority trials.

Bob is correct, it is a slight msnoner but | would argue
that it is not too nuch of a m snoner.
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There are two international guidance docunents
under devel opnent to describe these situations and to
address the very problemthat Bob has been descri bing.
Failing to show a difference between two treatnents i s not
very informative. There are a |lot of reasons for failing to
show a di fference.

In non-inferiority terns what people try to do is
identify a difference between drug and pl acebo that can
regul arly be shown by a control drug. Bob suggested that a
way to do that is to |look for the confidence interval. | am
not sure that is actually sufficient. Sonetines you can
have a confidence interval that describes a difference and,
yet, many trials of the drug m ght not beat placebo at all,
even though on average they do. M favorite exanple for
t hat woul d be bet a-bl ocker post-infarction trials where |I am
sure you could draw a confidence interval for the 35 or 40
trials that have been carried out and, yet, probably 30 out
of those 35 trials didn't distinguish drug and pl acebo.

Whet her that reflects the popul ation, sanple size or
whatever is hard to know. So | would argue that this is
sonething |ike the case that Bob descri bed before where no
one would feel ethically confortable doing a post-infarction
pl acebo-control | ed beta-bl ocker trial and, yet, an active
control trial would be uninformative because you coul dn't
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describe the difference that could regularly be shown
bet ween drug and pl acebo.

Anyway, one way peopl e have descri bed these things
is that in an active control trial where you are trying to
denonstrate not exactly equival ence or non-inferiority but
that sone effect is there, what you do is you set a margin
for the difference between control drug and placebo that, if
exceeded or if the 95% confidence interval exceeds it, would
tell you, you have not net your standard for non-
inferiority. Now, Bob is correct, you can be slightly
inferior and, yet, be better than placebo but that is a very
unli kely occurrence.

So, internationally these are being called non-
inferiority trials. W wll have to consider what Bob says
and maybe abandon that. But the difficulty is setting the
mar gi n that represents an anount of difference between drug
and pl acebo that could always be distingui shed by the test
drug.

DR CALIFF: | have two concerns, and others wl|
keep com ng up during the course of the day, but two
concerns about the nethodology. First, you are in essence
tal ki ng about historical controls. You are assum ng that
what is observed in a conparative group sonehow is going to
be reflective of what was observed in previous direct
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conpari sons when the therapeutic environment is pretty
dramatically changing in a ot of the disease states that we
treat. So | worry about that.

The second worry is the non-inferiority paradi gm
is alnmost conpletely clinically irrelevant. One of the
concerns | hope will be discussed in sone detail today is
what the risk is to the public health of flooding the market
wi th therapies which were shown to be better than putative
pl acebo, but get on the market w thout any way of the
clinician know ng how it conpares to the current standard
treatment. You know, | would at |east take a position right
now t hat we should better try to focus on real equival ence
trials and figuring out howto do themright, conparing new
treatnments with treatnents that are known to work, rather
than trying to neet sone artificial regulatory standard
whi ch doesn't really help the patients who are being served.
| guess that is a little bit controversial.

DR. FENICHEL: Well, I will let either ny boss or
my boss's boss respond, both of whose hands are up.

DR. TEMPLE: Rob, there is no such thing as true
equi valence. Al you can do is say the difference is not
| arger than a certain anmount. Wat Bob has described is one
way of describing what that difference that you have to
excl ude should be. If all you want to know is that the drug
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is better than nothing, then you nust exclude a difference
that represents the difference between drug and pl acebo that
is guaranteed. |If, as Bob said, you say, no, that is not
good enough; there is a nortality effect and I need to
preserve 75%it, then you set a margin such that if the

di fference between drug and placebo is potentially greater
than 25% of that difference you say, no, | won't approve it.
But there is no such thing as equival ence.

DR, CALIFF. | amnot arguing with the concept
that we need to define what the mninmally inportant
difference is. | just think we are using the wong
conparative. | think the conparative should be the active
t herapy which is known to benefit patients --

DR LIPICKY: It is.

DR. TEMPLE: It is the active therapy.

DR. CALIFF:. No, really what you are doing is

conparing it to a putative difference with a putative

pl acebo.

DR LIPICKY: No --

DR. TEMPLE: No, that is how you are interpreting
the active control. You have the active control there and,

as a practical matter, if you are not al nbst as good as the
active control nunerically you will never exclude the
difference you want to excl ude.
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DR, CALIFF. Wwell, we will keep comng back to
this. | still disagree.

DR LIPICKY: | sort of got lost in the part where
you threw in Bob's presentation where this putative
difference was being displayed. | nust admt, | didn't
quite followit. But the only way one knows there is a
treatment effect ever is with respect to the historical
pl acebo. |If the treatnment circunstance is changi ng and one
is worried about inposing the historical placebo on the new
data set because it may not be effective -- is that the
question? So the historical placebo seens |ike a reasonabl e
thing to do, otherwi se you don't really knowit is even an
active control. So, that is thought on.

Thought two is that the relevant difference cones
to how different can the new drug be fromthe active, and
that has to be based on sone guess with respect to what the
magni tude of treatnent effect is because if the magnitude of
treatment effect is fairly large, you can have a fairly big

treatnment effect fromthe new agent even if the point

estimate is less than the point estimate for the active. It
is still a pretty big effect. But if the treatnent effect
is very small, then even you are just thinking point

estimates, the point estimate, if it is |less than the active
control, may be totally of no benefit at all. So, it seens
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to me, there has to be an estimate of the magnitude of
treatment effect. It has to conme from sonewhere. |f one
says that is not stable, then one has no framework of
reference at all.

Then the second is that the decision of where the
new treatnent has to position itself in relationship to the
active treatnent needs to be in sone confidence limt sense.
It doesn't seemto ne that one can say on any basis that it
can be sone fraction because of the point estinate because
you have the confidence |imt problem |If you can nmake al
of those assertions that you can interpret the nmagnitude of
treatment effect, and you have sone feeling for the
confidence limts and things like that, it seens to ne you
must then accept the historical control or, if you throw
t hat away, you have no basis for conparing anything to
anyt hi ng except for superiority.

DR. PACKER But, Ray, as | understand it, even if
you were to be superior but your active control had very
w de confidence intervals you m ght not be able to reach
concl usions about its efficacy conpared to a putative
pl acebo. Do you agree with that?

DR LIPICKY: Well, I amnot sure, but Dr. Tenple
does not. He has his hand up.

DR. TEMPLE: Well, if you show superiority to an
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active control the only thing you have to be sure of is that
the active control is not worse than placebo. And that is a
hi stori cal observation but you can be fairly confident in a

| ot of areas that the active control is not worse than

pl acebo, then if you are superior to it, the results of that
trial are perfectly well interpretable. It is equivalent to
a pl acebo-control trial where you show a difference between

treatnents. That is easy.

Let me give a couple of exanples for sone of the
other cases. MIlton, think about carvedilol. You have
reviewed all the trials of ACE inhibitors against placebo in
| ooki ng at synptomatic change. What you found was that
about half of them or sonething like that, were able to
di stinguish drug fromplacebo. So, the historically
evaluated regular difference in trials that seemto be of
adequat e size and design was that half of themcouldn't tel
drug from pl acebo.

VWhat that nmeans is that, historically speaking, if
you now want to do a conparative trial of some drug with an
ACE inhibitor for synptomatic treatnent of congestive heart
failure and try to say what is the guaranteed difference
bet ween the active control and placebo that I will use and
what difference between test drug and nmy control group could
| describe that would show that the effect had been
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preserved or lost, the answer would be there is no
difference that is regularly distinguishable by the control
drug. So, the only interpretable study woul d be one where
you woul d beat the control because you know historically
t hat many, nmany studi es cannot distinguish drug from pl acebo
in congestive heart failure.

Anot her exanpl e that has been through this
Commttee is in thronbolysis where a review of avail able
studi es, probably five or six of themat the tinme, showed
that there was always at | east a 20% or so benefit of
t hronbol ysi s conpared to placebo. So peopl e concl uded and,
in fact, this Conmttee in a previous iteration concl uded
that you could reliably say that there was a difference
bet ween the control drug and placebo, and you could identify
it. You could say it was about a 2% increase in nortality.
So if you then conpared the new thronbolytic with a standard
t hronbol ytic, you could then ask what the difference is
between nortality of those two drugs. |If the difference was
guaranteed to be less than 2% you could say with sone
assurance, | have sonme effect, and nore than placebo. But
the Commttee didn't think that was good enough. They said
| osing nost of the effect of a thronmbolytic is not
desirable. | want to preserve sonme guaranteed fraction of
that effect. So, at various tines it said, | want to be
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sure that the difference between these two treatnents is
| ess than 1% That would nmean | am preserving at | east 50%
of the historically derived effect. Sone people said, no,
no, that's not good enough either. | want to preserve at
| east 75% of the effect. |In that case, the difference
between the two treatnments would have to be I ess than 0.5%
or the confidence interval would have to exclude a
di fference greater than that.

That is what an equivalence trial turns out to be.
There is no such thing as an equivalence trial. Al you can
do is say the difference is not |arger than sone anount.
You coul d use Bob's term nol ogy equally well because the
guaranteed difference you can always detect is the putative-
pl acebo effect of the conparator drug conpared to pl acebo.

DR. PACKER It seens as if the distinction
bet ween what you are saying and what Bob Fenichel is saying
can perhaps, in non-statistical terns, be sumrmarized by what
you believe to be the truth about your active control or
what you can neasure as the confidence intervals of that
truth. |Is that a correct statenent?

DR. TEMPLE: | am not sure whether we actually
di sagree on this or not. Bob gave as the historically
derived drug effect -- he drew a figure and a confidence
interval around it. M problemis | think that trials
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differ for a variety of reasons that we don't understand,
soneti nes because of the popul ation or whatever. In
depression, for exanple, what you see is that sone trials
just don't show even a |ean, even though the drug involved
is a well-established drug. You can either think that that
is a mtter of variability or you can think that sone
popul ati ons are no good at detecting things.

|f you think the latter, then you really can't
have an active control equivalence trial or a putative-
pl acebo trial because there isn't any value that you could
attribute to the control drug. So, | have a qualitative
conponent to ny putative placebo in addition to | ooking at
standard devi ations and things Iike that. The beta-bl ocker
trials are an exanple of that.

DR. PACKER Let nme nmust try to explore the
difference that you just nentioned in just alittle bit of
detail. The ACE inhibitor in heart failure issue is a good
exanple. As Ray said earlier, it is interesting to try to
define the standards of what is an active control. Cearly,
FDA approval of a trial nay or may not be an adequate
standard in either direction. One good exanple would be ACE
inhibitors on exercise tolerance in heart failure. There
are many ACE inhibitors approved to enhance exercise
tolerance in heart failure but, Rob, as you nentioned, they
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do so, so inconsistently that the confidence intervals of
such an effect are very, very w de.

DR. TEMPLE: Wiich neans that in any given trial
where you conpare a new drug with a control drug you cannot,
W th assurance, say that the control drug woul d have beaten
t he pl acebo had one been there. So, equival ence or |ack of
a difference, or whatever you say, is just uninformative
because you don't know whether this is the sort of trial
that coul d have been informative about the difference
bet ween the active drug and pl acebo.

DR. PACKER | understand. That |eads to one or
two questions that would inply that it is non-informative
for a conpany to ever try to show equival ence to an ACE
inhibitor in exercise tol erance.

DR. TEMPLE: That is certainly what we would tel
peopl e.

DR. PACKER So, if a conpany had an ACE i nhibitor
t hat was approved for twice a day use and wanted to get the
Agency to change it once a day usage, and did a trial of
1000 patients, significantly |arger than nost exercise
trials, and showed that once a day and tw ce a day had equal
exerci se capacity, that experinment alnost invariably, in
that exanple, would be futile.

DR. TEMPLE: That is what | would say and that is
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probably what Bob woul d say.

DR. FENICHEL: No, there is a difference in
approach that Dr. Tenple has to ny approach, and | think
maybe a better way to characterize the difference as the
center of our thinking about this is the placebo, which I
presunme is constant in sone sense. So, the active contro
isreally just a tool to get to the placebo. Perhaps this
cones out best if one considers a possible presentation,
whi ch we have not had, which is suppose a new t hronbol ytic
canme to us wth two trials, one against streptokinase, say,
and one against TPA, and in both cases it was around the
sanme sense as the control drug and, because of perhaps the
sanpl e size or because of variability or because of
sonething else, it really preserved a pretty good fraction
of the effect of TPA and not so good a fraction of the
ef fect of streptokinase. Sone people would regard that as
par adoxi cal because they think TPAis a |ot better than
strept oki nase, others, including our next speaker, wll say
it is not paradoxical at all necessarily because they are
really the sane, and | don't nmean to enter into that. So it
m ght be very difficult to describe this effect as
preserving fractions of sonmething because it is a different
thing here and a different thing there. But one m ght al so
describe that set of trials as saying, assuming this were
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true, both tinmes you have shown with such-and-such
confidence in one and such-and-such confidence in the other
that you are better than pl acebo.

There has been a descriptive matter of how good it
is? How confident are we, and what is the point estimte of
the effect size? And that m ght be very conplicated. It
m ght have to do with unknown differences in subgroup
efficacy of the two different controls. There are all sorts
of possibilities. But it seens easier to describe the
result than to conme to a regulatory concl usi on about the
result if the fixed point is that of placebo.

DR LIPICKY: | want to just return a little bit
to the discussion a little while ago, and that is it is not
clear to me that the description of an adequate active
control is where in every trial the active control can be
differentiated from placebo. To stick ny neck out, the
exercise tolerance in CHF and the fact that fromtrial to
trial there is no reproduci bl e wi nni ng agai nst placebo only
says in trials of that size you cannot expect to
reproduci bly beat placebo. So it could be that in |arger
trials it would be a totally reproducible effect. It is
small and there is large variability. So, if one knew what
the reasonabl e point estimate of the treatnment effect is
agai nst pl acebo and what the variance of that is, then one
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coul d deci de what kind of sanple size would be necessary in
the active control to be able to draw conclusions, and it
m ght be prohibitive.

DR. TEMPLE: That is only true if what you are
| ooking at is sonething where there is no what you could
call study by treatnent interaction, and | don't think we
necessarily know whether there is. In depression, | would
al | ege, sone popul ations just don't respond and you don't
know the reason. |If sonmeone could define a study sanple
size or a study population in which you could al ways w n,
then that woul d be okay even if sonme other sanple sizes and
other studies didn't. But the burden is on sonmeone wanting
to use this design to nmake that case.

DR LIPICKY: Right, but it does not have to be
that every trial that has ever been done, or 90% of the
trials that have ever been done or 70% of the trials that
have ever been done, have to have denonstrated a
superiority.

DR. TEMPLE: Not if you know the reason for
failure.

DR. LIPICKY: Right.

DR. THADANI: | think one of the difficulties |I am
having is the noving target of the active controls whether
you are using not the historical but even placebo. But wth
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changing tinme the background treatnent could have changed.
Take, for exanple, antianginals. W take it for granted
bet a- bl ockers and ACE i nhi bitors work but suppose you had a
popul ation in which the majority of the patients already
have had bypass surgery, we have no i dea whatsoever how the
response rate of those patients is because a | ot of patients
did not enter the studies in previous trials. That could
affect all your results. You know, it is not a nortality
trial but I think it depends on what you are | ooking at.
So, in the past we required even two trials to go in the
sane direction or at least to give us sone confidence. So,
unl ess one can exactly define the popul ati on which entered
the previous trials and do the next trial wth a very
simlar population, then I think the conclusions m ght be
very wong, and maybe that is the reason we are having
different answers. Even when you | ook at neta-anal ysis of
even aspirin or whatever, different popul ations went in and
it makes it very difficult -- or thronbol ytics |ooking at
nortality, |ooking at |arge enough trials. But if the
trials are small, even with the confidence intervals | am
not sure, as you said, if the next trial mght go the wong
way. So | am confused on that issue.

DR. D AGOSTING | have a couple of comments but |
think that the notion of what el se exists out there is very
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inportant in the sense of after you have done your
equi val ency trial, or whatever you want to call it, you do
have to put it in the context of what we have out there. In
anal gesic trials, for exanple, a lot of them even against

pl acebo, and certainly against actives, don't conme out to
show anything, and | am not sure you can trace that down and
say let ne explain this trial; et nme explain that trial and
| will understand the popul ation where it works and doesn't
work. | amnot sure we are that clever. So, | think if
there is a lot of history out there that says that active
control trials are going to be problematic, we start off on
a very, very bad footing saying that we are going to do an
active and then nake a conparison with sone placebo that we
think we m ght know.

The other thing is that | guess | get lost in all
the vocabul ary that the statisticians have generated. |
don't know what is wong with them But aren't we basically
trying to show at the end that after we have sonething from
our active control trial we wish we had a pl acebo and we
want to make a conparison with the placebo? 1Isn't that the
basis of it? | nean, we get carried away with all the
vocabul ary but isn't that what we are doing? | nean, there
may be many, many ways of doing that but this two tines the
sigma, four tines the sigma --
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DR. TEMPLE: That is what everybody is saying in
one way or another. The way the international docunent is
comng out, you define a margin that is the entire
di fference between the placebo, had there been one, and the
control drug. And if you can't be sure that you haven't
excluded a difference greater than that, you | ose.

You are right, in may cases, |ike anal gesics, you
coul d never describe such a difference because many trials
fail. Depression would be the sanme; anxiety would be the
sane; angi na would be the sane; heart failure would be the
sane.

DR. D AGOSTINO What | am concerned about is we
get caught up in the discussion with the word signa, where
that is one way of attacking it, which | hope we aren't
| ocked into. | think that is a way that one can approach
the problem but we are spending nore tinme trying to
under stand what the four signma is saying than we are --

DR. TEMPLE: In sone ways for better or worse, and
maybe this is because there have been clinicians involved in
it, there has been a tendency to set the margin, the
di fference that you have to not be greater than,
irrespective of confidence intervals; just to pick a nunber
and then say | want to be sure, two standard devi ations
worth, that I amnot worse than that. So, it is actually
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conventional difference testing and anal ysis, and the bound
of the confidence interval has to exclude a difference
between the treatnments greater than that because if it is
greater than that you have lost all the effect you thought
you had. But it is very nmuch what Bob was showi ng. It

| ooks very nmuch the sane.

DR CALIFF: | guess | amdense but | don't think
the question, if you have a treatnment which is already
effective, is how would the new treatnent conpare to
pl acebo? | nean, that is irrelevant. What the patient
needs to knowis, is the newtreatnent within sone
reasonabl e range of what the standard treatnent provides.
Bob, you said one key thing which is different than just
having to show you are better than placebo. Wen you gave
your exanple you said and within a mninmally inportant
difference which is tolerable to the clinical situation that
| amcertain you would be willing to accept about how nuch
worse it could be. To ne, that is a very different thing
from saying that what you really want to know is what a
pl acebo woul d have done.

DR. D AGOSTING That is the question | was
asking. |Is the regulatory thing saying that you beat the
pl acebo, or are you trying to say that |I now have an active
control --
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DR. CALIFF:. M concern about this is that the
regul atory thing says you just have to beat the placebo, and
we are going to have a bunch of therapies out there which
are better than placebo but maybe worse than the current

standard and there will be no notivation to answer that

guesti on.

DR TEMPLE: No.

DR LIPICKY: No, that is not true.

DR. TEMPLE: That is a different question. The
first question, Rob, that we struggled with is, | nean, the

usual test for whether a drug works is a conparison with

pl acebo. You usually test at the 0.05, which neans that the
| oner bound of your confidence interval is just above no
effect at all, and that is usually considered acceptabl e.
Now, you know, the point estimate is really higher than that
so it is not very likely that it is mnimally effective. It
is much nore likely that it has sone neasurable effect.

I f you now have a drug that is a pain nedication
for exanple, you can say, well, | should apply the sane test
as | always do: | want this thing to be better than nothing.
That is the test for an anal gesic usually. The equival ence
to showi ng that sonmething is better than placebo, in active
control terms, is that | am positive | have preserved sone
of the effect of the active control -- sone of it. |[If you
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are satisfied with a drug that is better than nothing, then
that is an appropriate proof standard. Wat you are saying
is that sonetines when there is a treatnent in the conmunity
that we know to be val uabl e, we want nore assurance than
that. We want to know that sone fraction of it is
preserved. That is the thronbol ytic exanple. Because that
is anortality effect, nost people --

DR. CALIFF: O the ACE inhibitor effect.

DR. TEMPLE: O an ACE inhibitor. O course,
gi ven what you know about the results of ACE inhibitors and
heart failure in trials in synptomati c di sease, confidence
that it is better than placebo is about what you have for
the avail able drugs. |If you are now tal ki ng about the
survival effects of ACE inhibitors you mght say, no, | want
to preserve at |east "blank" percent of it. But that is a
separate clinical judgnent that you inpose. The
mat hematical thinking is the sane --

DR. CALIFF: | agree, the thinking is the sane but
the question is whether the regulatory standard is beating
pl acebo or the regul atory standard --

DR. TEMPLE: Well, that is what we have advi sory
commttees for.

DR. CALIFF: Well, | want to argue for nore than
j ust beating placebo for the reasons | have articul at ed.
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The second brief point is | just don't buy this
magi cal thinking that sonmehow drugs work and sonetines they
don't work at other tines. | think when you try to do

studies that have a mninmally acceptable sanple size you are

going to hit and mss. | think | really agree with what Ray
said. |If adequate size studies were done you would get true
effect.

DR. TEMPLE: Wiy do you need a bigger study one
time than another tinme?

DR. CALI FF: Excuse ne?

DR. TEMPLE: Wiy do you need a bigger study one
time than another tinme?

DR. CALI FF: Because there is variance in
responses in different popul ations.

DR. TEMPLE: There is variance in response in
di fferent popul ati ons?

DR CALI FF:  Yes.

DR. TEMPLE: Well, that is the sane as saying
there is a study by treatnent interaction. It is no
different. Wen | say sonetines antidepressants can't show
any effect you want to say, well, it takes a bigger study
one tine to show an effect than another tinme. W are saying
the sane thing. It nmeans that you can't define ahead of
time, unless you do it, a study of a certain size, of a
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certain design, that can regularly distinguish drug from
pl acebo. If you can do it, be ny guest.

DR CALIFF: Wwell, I think it can be done, and |
think the reason it is not done is people try to do the
m ni mal sanple size and it has never really been | ooked at.

DR. TEMPLE: In a certain sense we don't care. As
soon as soneone shows a study of a particular size and
particul ar design that can regularly distinguish drug from
pl acebo, you are in the active control business. But until
you do that, and nobody has done it for anal gesics or heart
failure, obviously, or in synptomatic heart failure, or
angi na, or depression, or anxiety, or all of those things,
then you can't use the nodel Bob is tal king about because
you can't identify a guaranteed difference between the drug
and pl acebo.

From | ooking at depressing trials, | think if you
| ooked at themall you would say there really is a
di fference in popul ations, and that sone popul ati ons either
don't respond or respond.

DR LIPICKY: Well, maybe we need to do that in
order to resolve this. Has anybody actually done it?

DR. TEMPLE: You can't, Ray. Sonebody has to do
huge trials. Wy should they bother?

DR LIPICKY: Wll, | have heard of neta-anal yses.
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DR. TEMPLE: Meta analysis doesn't help you

DR. CALIFF: Now we have a bunch of
anti depressants out there and we have no idea how one
conpares to the other, or what the long-termhealth effects
are, or how they deal with general popul ations.

DR. TEMPLE: You actually know nore than you
thi nk. There have been thousands of conparisons and they
never managed to show a difference. So, the answer is they
are probably all about the sane.

DR. PACKER  Rob, you said one thing | just want
to clarify. You have enphasi zed that a | ot of the |evel of
uncertainty is due to inadequate sanple size. | just want
to make the point that adequate sanple size is not
necessarily always a solution. For exanple, in the
situation with ACE inhibitors there is a reason to believe
that the variability in exercise tolerance would increase as
t he sanpl e size increased, so that your confidence intervals
woul d not necessarily becone narrow if you went from a
clinical trial of exercise from300 to 1000 because there is
tremendous variability in exercise performance from center
to center. It is that kind of endpoint.

DR CALIFF: It just neans you are neasuring a
wor t hl ess endpoi nt.

DR. PACKER Well, that may be true, but it is an
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endpoi nt which one could use in an active controlled trial.

DR CALI FF: But probably shouldn't if that is the
property of the endpoint.

DR. PACKER | think that is a good point.

DR LIPICKY: So, you think it is necessary to
al ways use as an active control an agent that every trial
al ways distinguishes it fromplacebo. 1Is that where this is
leading? | think that is dead wong, and maybe we need to
| ay that out sonehow. You may be right and your intuition
may be the correct intuition, but ny intuition |eads ne in
different directions, and maybe we should lay that out
soneti me because that is an issue -- how would one pick the
active control? But that is only an issue -- right? -- as |
see it, if one thinks one needs to have an estimate of the
magni tude of treatnent effect. |If you think you can do
w t hout that nunber and then evaluate a positive control
trial, then the discussion that has just been going on is of
no consequence.

But that raises the second question that | wanted
to ask and I am wondering where that sits, that is, if the
notion is that one doesn't need to know t he magni tude of
treatnent effect and/or its variance for purposes of
eval uating a positive control trial, then one doesn't have
torely on historical controls. Then one would say, well,
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you shouldn't rely on historical controls because the
treatnent circunstances have changed over the course of tine
and the magnitude of this treatnent effect nay have gone
away or be very different. But if that is true and one can
make an argunent that that is true, then it seens to ne it

al so follows that you don't know the active control works
any nore. And if one can nmake that argunment persuasively,
you can do a placebo-controlled trial, and you do not need a
positive controlled trial because there is no argunent that
you know the active drug worKks.

So, it seens to ne these are logically
contradictory things to be saying, and | amnot quite
foll ow ng the argunents.

DR CALIFF: Wait a mnute, wait a mnute. The
argunent is not that you can't -- well, first of all, we
woul d all agree that we have a |l evel of uncertainty as tine
passes and new t herapies are introduced whether the old
t her api es have the sane effect they had before, and there is
danger either way. There is no right, secure answer. You
have to take sonme risk either way. But | would argue pretty
strongly that I would be willing to take a risk that the
treatnment that was shown to be superior to placebo in
definitive trials probably still is in the future. That is
a risk worth taking. Assum ng that we know t he magnitude of

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

53

that effect ten years |later when there are eight other
effective treatnents that all these patients are getting, |
think is --

DR LIPICKY: But then you are arguing you don't
need to know the magnitude of the treatnment effect in order
to evaluate a positive control, and I don't see how you can
do that.

DR CALIFF: | amarguing that there is a risk
either way, but | would prefer to take the risk on the side
of conparison --

DR. LI PICKY: But how do you propose to evaluate a
positive control trial w thout having any insight into what
the magni tude of the treatnent effect of the positive
control is? It seens to ne you have to have that nunber
sonehow, otherw se you are at sea.

DR. CALIFF: You either have to guess what you
think the putative placebo woul d be doing over tinme relative
to the active control, or you have to say we have a standard
treatnent and we are conparing a classical "equival ence"
desi gn.

DR. LIPICKY: But the first exanple that you gave
woul d be to say | amgoing to throw away the historica
control data, and ny guess is better. | suppose you could
try and defend that but it would be hard to.
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DR. TEMPLE: They are the same thing. Your
hi storical control estimate is your best guess. |If you want
to say, well, | think over tine the difference has probably
shrunk because the background rate has declined, then you
build that into the difference that you are trying to
excl ude.

Rob, | don't understand what distinction you are
making. You can't interpret an active control equival ence
type trial w thout making sone estimate as to what the
effect of the control is versus placebo because if you don't
do that, you don't know what kind of difference between
treatnents you have pulled out. There is no such thing as
equi val ence. Al you can ever say is the difference is not
greater than thus-and-such. That is all you can ever say,

DR. CALIFF: Right.

DR. TEMPLE: The thus-and-such is the nunb of al
this. The only way you can define it in an active control
trial with no placebo is historically. You can't escape
t hat burden; you have to do it.

DR. CALIFF. | don't object to going through the
exercise. | just want to nmake sure the definition is not
beating placebo; the definition is comng within a
clinically relevant difference fromthe active control.

DR. TEMPLE: Let's take sonething where there is
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no nortality effect so we are not worrying about that. It
is apain pill, synptomatic treatnment. The current standard
for approval now is you beat placebo; you show you are
better than nothing. W tend to believe the point estimates
even though we probably shouldn't. That is just the
standard. You beat it at 0.05 or sonething like that. That
doesn't have to be. You can say | have to have an effect of
at least this and you can nmake an effect smaller than that
your null hypothesis. W don't have to say better than
nothing is sufficient, but we historically do and

historically, by the way, it is not that easy to do that in

many drug classes. It is hard to beat placebo.
So, | guess | would put to you in a synptomatic
treatnent, in an active control, if you can be sure that you

are better than nothing and the point estimates are roughly
in the right place, you have done what you usually do.

Whi ch standard woul d you then inpose? W could nake the
standard hi gher.

DR CALIFF. Wll, the conclusion fromyour trial,
when | amthe patient in the dentist's chair and | have pain
control nmethod A and B, and pain control nmethod Ais
sonet hi ng that has been around for a while and we know how
it works and what its general effects are, and now we have
the new treatnent, B, and ny dentist says treatnent B is
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better than placebo but | have no earthly idea really how it
conpares to A, and we define whether or not we give you
treatment B by how it conpared to placebo and not by how it
conpared to A the question | would have is which one is
better.

DR. TEMPLE: Suppose now you are talking in an
area where you can still do placebo-control trials, are you
saying that there should always, in addition, be an active
control trial because we shoul dn't approve drugs unless they
are better than, or sone fraction of the avail able therapy?
You have a legal problemif you say that.

DR. PACKER Let's just put a bookmark here for a
nmonment because there are other chapters this norning. Let
me qui ckly ask Marv, JoAnn and Dan for a brief coment,
hopefully brief comment, because we have to go on with the
rest of the program

DR. LI NDENFELD: Just briefly, | was concerned
about what was brought up earlier, that the placebo group
versus active control may in sonme cases contain four new
medi cations, and how woul d you know t he magni tude effect
historically? That is a very difficult point.

DR. KONSTAM | just want to say | think nost of
this discussion seens to nme to relate to what the
appropriate net hodol ogies are to reach a phil osophi cal
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concl usi on about what appropriate regulation is. | nust
say, | hear Rob saying sonething different. | hear Rob, and
| don't want to go back and forth but | hear Rob chall engi ng
what | amtaking to be the basic regulatory principle that
we seek to determ ne whether a drug is different from
pl acebo. | hear Rob saying, no, it is not really the basic
phi | osophi cal underpi nning that we should be striving for.
We should be striving for inproving the clinical
opportunities out there. As a clinician, | synpathize with
that but, for ne, | would |like to hear a clear phil osophi cal
statenent that the ultimte goal is to say this drug does
sonething; this drug works better than placebo. That is
equi valent to saying this drug does sonething positive.
Maybe it is not practical that you would ever see this, but
if you were convinced that the drug is better than pl acebo,
al t hough slightly worse than other avail abl e therapies, and
if you could know that, would you approve it or not? Based
on the construct that 1, and | think others, have been going
on, | would say, yes, | would approve it and maybe there are
circunstances where it would be used. And there are a | ot
of other issues. But | think, for ne, I amgoing to need
sonme kind of clarification about the basic phil osophical
construct that we are under in terns of that.

DR. RODEN. | think ny coment is the sane as
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Marv's. Basically, pretend we have a new t hronbol ytic which
is in an active control trial and is denonstrably 75% as
good as standard therapies, is that a basis for approval
because it is better than placebo? | don't think I want an
answer to that right now, but | amnot sure | would agree
with Marv that that is a basis for approval

DR. PACKER We will get sone nore clarification
on these issues in a fewmnutes. W wll go on with the
next speaker, Dr. Rory Collins. W are glad to have him
with us, having traveled quite a distance to participate in
today's neeting. | guess the title, Rory, of your
presentation is "If That is Your View, Then This is Wat You
Have to Think About."” He is going to discuss sonething |ike
t hat .

IT That is Your View, Then This is What

You Have to Think About

DR. COLLINS: Thanks very nmuch for the opportunity
to cone and talk, and it was nice to have the general
di scussion earlier than anticipated because it at |east
encouraged nme to realize that it wasn't just ne that was
confused about the issue.

| think that the purpose of equivalence trials is
actually not to denonstrate equival ence, and | nust say, |

find great synpathy wwth what Califf is saying in that |
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think the intention is to determ ne not equival ence, but to
denonstrate that the new treatnent is effective, and to get
sone idea of how effective. It may still be that one would
want to use a treatnment that was |ess effective than a
standard treatnent because there are cost advantages,

conveni ence advantages, or whatever. But you would actually

want to know how effective a treatnent was, and you woul d

want to know that it was effective. | think those are the
ai ns.

(Slide)

| think nost of what | amgoing to say is, | hope,

sel f-evident but the reasons for positive control trials,
certainly the reasons that have been given, are that there
is a standard treatnent with proven efficacy so for sone
reason a no treatnent conparison group is considered

I nappropri ate.

The new treatnent is expected to have simlar

efficacy, or maybe greater efficacy. |If it has simlar
efficacy, then it still mght be of interest because of
safety or convenience or cost advantages. | nean, it is

very clear that this has often led to a nunber of direct
conparisons of treatnent B versus treatnent A in what | am
going to termpositive controlled trials or active
controlled trials.
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But | would just like to take a mnute to say that
if one can get away fromthe sort of confusion that there is
around equi val ence trials, if one can get away from doi ng
positive control trials, then wherever one can one should do
so. | would just like to encourage the greater use of "add-
on" studies, and this is certainly sonething that the FDA
and Bob Tenple has witten on. | amsaying that it may be
possi bl e and nore appropriate to do an add-on study of
treatnent B plus treatnment A versus the sane treatnent A

(Slide)

There are a | ot of advantages of doing that. When
m ght one do an add-on study? Well, obviously if there is
still an increased risk of the adverse outconme even with the
standard treatnent so that risk that you would like to
reduce; if the new therapy that you are thinking about
produces its effects at least largely through a different
mechani sm or at |east you believe it does; and if the
conbination is reasonably well tolerated, then in those
circunstances it would have to be nuch better if your aimis
to determine that the treatnments are effective. It would be
much better to do an add-on study because the difference
between treatnment and no treatnent is likely to be bigger
than the difference between two active treatnents. So the
di fference between B plus A versus nil plus A which is
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essentially active versus no active, is likely to be bigger
than a direct active conparison.

(Slide)

So, it ought to be easier to denponstrate that the
new treatnent is effective. | wll just take one exanple.
This is an exanple of blood pressure. There is continuous
rel ati onshi p between bl ood pressure and stroke, well down to
the I evels of blood pressure that is far bel ow the target
levels in guidelines. The available treatnents that we have
general ly produce relatively nodest reductions in bl ood
pressure but by conbination therapy that is used still the
targets that are achieved | ower blood pressure, at |east
epi dem ol ogically, would be expected to be at | ower risk.
And the conbi nations in general would be well tolerated, at
| east in nost patients.

Despite this, nost of the |arge-scale
anti hypertensi ve conpari sons that have been going on go to
great effort to try to achieve simlar blood pressure |evels
inthe two treatnent groups. | nean, it is crazy;
conpletely nuts. |If |lower blood pressure presunmably woul d
| ower risk, at least that is what epidem ol ogy would
suppose, add-on conparisons would actually be clinically and
scientifically nmuch nore appropriate and, as | nentioned
before, the difference between treatnent and no treatnent,
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the difference between greater bl ood pressure reduction and
| oner bl ood pressure reduction should be bigger than the
di fference between two equi val ent bl ood pressure | evels.

(Slide)

Here is one exanpl e where add-on conpari sons woul d
be much nore appropriate and, yet, they are not done. But,
| nmean, you could think of nore. |In breast cancer we have
all been conparing the acute cytotoxic chenotherapy with
hormonal therapy. Add-on studies would be better of
chenot herapy plus tanoxi fen versus tanoxifen, for exanple.
Anti-platelet therapy to prevent vascul ar events. You
woul dn't want to really conpare, say, aspiring versus
di pyridanol e, two agents working through different
mechani snms.  Conbi nation of the two versus one alone is a
much better approach. O, anticoagulants versus anti -
platelet therapy is a silly conparison as a direct
conpari son

| have nentioned bl ood pressure | owering but,
| ook, we are bound to get a new chol esterol -1 owering cl ass
of drugs. People are working on them So, do we want to
conpare themw th statin? No. W believe that |ower
chol esterol woul d produce |lower risk. Add-on studies would
be much better

(Slide)
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| think we really need to work at avoi di ng
positive control studies. So ny feeling would be for not
positive or null control studies wherever possible. If you
have to do a positive control study, then think about doing
a conbination or positive and null control because here you
could look to see whether it is effective in the presence of
A, and whether A is effective in the presence of B, as well
as having a direct conparison.

(Slide)

So, com ng back fromdiversion and ny plea for
avoi ding positive control studies, and back to positive
control studies, obviously there are two different types.
There is the positive control superiority trial where you
are aimng to denonstrate that sonmething is better and,
essentially, that is like a null control study
met hodol ogically. There is no particular difference
phil osophically in the approach. It is just |less
interesting than add-on studi es because, as | said before,
the difference between two active agents is likely to be
smaller. So if you have sonething that is superior, think
about would it be even nore superior if you added it to
st andar d?

So, com ng down to the positive contro
equi val ence studies, the aimthere is to denonstrate |ack of
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any worthwhile difference in outcone between the two active
treatments. But really the point is then to say indirectly
that each of the treatnents is better than no treatnent.
And these are very different nethodologically. | am going
to try to avoid nethodol ogy because Dr. DeMets is going to
tal k about that in detail. But these two things are
dianetrically opposite from each ot her

(Slide)

This is ny hypothesis -- a null control or
positive control superiority trial, the null hypothesis that
you beat is about the sane as zero in the null control, or B
is about the sanme as Ain the superiority trial. So, they
are philosophically the sane.

But a positive control equivalence trial is
totally the reverse. The null hypothesis is that the effect
of Bis not equal to A, and the alternative, the effect of B
equal s A

There is lots of sloppy witing, | think, in the
interpretation of trials. |[If you have not rejected the nul
hypot hesis, then failure to reject the null hypothesis in a
null control or positive control superiority trial does not
i nply equival ence. The |ack of evidence of difference is
not the sanme as evidence of lack of difference. Simlarly,
in a positive control equivalence trial, failure to reject
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the null hypothesis, that is, you are concluding that B is
not equal to A -- you can't really conclude that. It may
well be that they are equivalent. You just haven't been

able to reject the null hypothesis. So, they are reverse,

and this causes a | ot of problens philosophically, as we saw

earlier.

(Slide)

So again, the advantages of null control trials --
well, the difference in outconme between treatnment and no

treatnment is likely to be larger. The appropriate design
and conduct of trials, null control and positive control
superiority trials, reduce the |ikelihood of falsely
concluding that there is no difference in outcone. That is
not true in equival ence studies, or not necessarily true.
Now, standard intention-to-treat anal yses where
one conpares all of those random zed to one treatnent group
conpared to all of those random zed to another group tend to
be conservative in such studies, in null control studies.
So they tend to dimnish apparent differences between the
treatnent groups. So, of course, in an equivalence trial
that may result in falsely concluding that there is
equi valence. So, it is the opposite. It is not
conservative. And rejection of the null hypothesis in nul
control studies inplies not only that a difference exists
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but also that the trial was conpetent to detect it. Stephen
Senn, from London, has pointed out that in an equival ence
study the only tine you can be absolutely sure that the
equi val ence trial was conpetent was when it actually rejects
the claimof equivalence. So, the only tinme you know it is
conpetent is when there isn't equival ence, which is not
terribly hel pful.

(Slide)

What about estimation in effects of treatnment? |
think that is a key point that particularly Dr. Califf was
mentioning during the discussion. W want to know not only
if atreatnment is effective, but how effective it is. Wll,
it has been discussed that the control in a positive control
study may differ in the newtrial fromthe effects in the
previous null control trials that denonstrated that the
standard worked. The differences in the patient popul ation,
in a thronbolytic trial if you treated only patients within
six hours or wthin 24 hours you woul d get different
proportional effects, or high and | ow risk individuals --

di fferences in concomtant treatnent.

| think this is a nmuch bigger problem when one
| ooks at differences in absolute risk or in absolute risks
inatrial. They may well differ very substantially in
different circunstances. It may well be that it is better
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to look at the proportional effects of treatnent on risk of
particul ar adverse outcones, and these may be quite a | ot
nmore simlar in different circunstances. For exanple, the
proportional reductions in stroke with antihypertensive
therapy are very simlar in primary prevention studi es and
in secondary prevention studies, or in people with very high
bl ood pressure or very |ow bl ood pressure with the sanme
bl ood pressure reduction.

(Slide)

| f you |l ook at anti-platelet therapy, as another
exanpl e, conparing anti-platelet therapy versus nil -- this
is just looking at the effect of anti-platelet therapy
versus no anti-platelet therapy on nmajor vascul ar events,
M, stroke or vascular events in prior M, acute M, prior
stroke with TIA or high risk individuals, then in these
different settings the absolute risks in the control group
are quite different, 17% 10% 14% 20% The proportional
reductions in risk though are quite simlar even though the
absolute risks and the absolute difference in risks are
different. So, perhaps proportional differences will be a
better way of conbining the data froma null control and a
positive control study.

(Slide)

So we want to denonstrate efficacy by conbi ni ng
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the effects of positive control trials, new versus standard,
and a null control trial, the standard versus nil. | am
tal ki ng now about the inequivalence trials. | nean, if the
new i s better than the standard then everything is sinple
agai n.

We have to take account of the biol ogical
vari ation between these different types of trials conducted
in different circunstances and different tines, and | have
no i dea how one does that, other than waving hands and j ust
being a little less certain about the results, and naybe one
could build that in, in the statistical analysis, having
wi der confidence intervals and things like that. That
certainly would be an approach that | have taken in the
exanples | will show.

It is inportant to take into account the
statistical variation in the results of both types of
trials. So, not only the variation in the assessnment in the
new versus standard, but also in the assessnent of the
effect of the standard treatnment fromthe standard versus
nil.

(Slide)

That is quite often not done. Interestingly, if
you want to conbine the proportional effect, then it is
actually very sinple to do because you can just add up the
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| og odds ratios fromthe trial of the standard versus ni
and new versus standard. The log odds ratio as an estinate
of the new versus nil as an estimate of the efficacy of the
new treatnent, even though you are not conparing it agai nst
nil, can be obtained by | ooking just at the sumof the two
| og odds ratios with variance which is equal to the sum of
the variances of the log odds ratio. So, mathenmatically --
| nmean, you could do it lots of different ways but if one is
| ooki ng proportionally there is quite a sinple way of doing
that. You can then use that to estimate the reduction in
ri sk and confidence intervals around that reduction in risk,
and | aimto use this in a couple of exanples.

(Slide)

| don't think it is the statistics that is the
problem The problemis what is the source of the estimated
effect of standard treatnent. 1Is it one particular trial
whose results you |ike? Mybe it has a very extrene effect.
If you put in a very extrene estimate, then it is going to
be easier to denonstrate that your new treatnment isn't as
bad as placebo. O, is it an overview of the rel ated
trials, even though those trials may involve a range of
different treatnents? 1In fibrinolytic therapy, for exanple,
all the trials of fibrinolytic therapy versus controls? O,
shoul d you just take the trials of SK versus placebo? O
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even a subgroup of the trials? | nean, all the trials

i ncludi ng people early or late? And we do know that the
effects are small in people treated later. So, maybe a
subgroup. So, there is a lot of uncertainty about the
estimate of efficacy of the standard.

There is the difficulty that the simlarity of
proportional effects may correspond to dissimlarity in
absolute effects, which, in the final analysis, is what we
are interested in. It is the absolute difference we are
interested in. The question is howto estimate it.

So, one very good way of nmeking treatnents | ook
simlar is to test themin low risk individuals and conpare
absolute differences. But also, if we are going to base our
estimates on simlarity of proportional effects, that may
not translate into simlarity in different circunstances.

The bal ance of a reduction in one type of event
and increase in another may differ in different
circunstances. So, whereas the conbination may be
equi valent in one circunstance, if there is a small increase
in stroke, say, and a small decrease in nortality in the
setting of the trial, when you translate that into another
setting where maybe the background risk of stroke is much
hi gher then you may not have equi val ence.

Then the final problemis how nuch of the
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esti mat ed advantage, and do you nean proportional or
absol ute, of the standard treatnent nust be guaranteed for
the new treatnent in order to conclude that they are
equi val ent or perhaps better to conclude that the new
treatnment is worth having?

(Slide)

Just to touch on conposites, | think conposite
out cones can obscure | ack of equivalence. So, if you want a
tip on how to make things | ook equival ent use conposite
outcones. |If, for exanple, you have a trial of 10,000
versus 1000 stroke, 180 versus 120, excess of 6/1000, highly
significant non-stroke death, 700 versus 800, so a
significant reduction wth the new treatnment of 10 versus
10/ 1000, if you |l ooked to the conposite outcone you would
concl ude, perhaps falsely, that there is equival ence. There
is a difference of 4/1000. O course, it would depend on
whi ch popul ation you did this study in as to whether you
woul d get this balance, or if the new treatnent |ooked
better, or the new treatnent |ooked worse. So, it may be
much better, if one is interested in determning
equi val ence, to | ook at outconmes separately, particularly
outcones that mght go in opposite directions rather than to
| ook at conposites. And there have been suggestions of
adding on to the conposites, like this, outcones that
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haven't been shown to be influenced by the standard
treatment which can, again, even further obscure differences
bet ween treat nments.

| have seen papers on equival ence of thronbolytic
t herapy where recurrent angi na has been included in the
conposite. Well, there is no evidence that thronbolytic
af fects that outcone anyway. So, it would nake the
treatments | ook nore equival ent.

(Slide)

So, a couple of exanples that we touched on.
just took sone quotes out of the report of the I NJECT study
whi ch conpared reteplase versus streptokinase. | think this
was just trying to summarize the thinking that was goi ng on
in the design of that study.

| SI'S-3 and GUSTO studi es showed the size of study
needed to identify a difference in nortality of 1% That is
very big. Equivalence trials offer an alternative. There
have been papers witten by the group saying that
equi val ence trials offer an alternative to nega trials; that
they can be smaller. | nean, the nuddled thinking that is
going on is extraordinary. To determ ne equival ence wll
require bigger trials, not much smaller trials. But this is
offered as an alternative.

Al though this trial is an equivalence trial, its
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rationale differs fromthat of a conventional equival ence

trial. The starting point was that they weren't equivalent.
It was the belief that reteplase offers a small nortality
benefit. | mean, it is a very interesting approach. Then a

new agent shoul d be an acceptable alternative to a standard
agent if the nortality rate for the new agent is not nore
than 1% worse than the standard. That has obvi ously been
pl ucked out of the air as an estimate of how much of the
putative effect of the thronbolytic therapy versus nil is
wort h keeping. The conclusion was tat reteplase is an
effective drug in the treatnent of acute M. It is at |east
equi val ent to streptoki nase.

(Slide)

| wanted to |l ook at the results and see whet her
one could conclude that they are equivalent. | amgoing to
conbi ne both odds ratios and show you the results.

Here is the direct conparison of fibrinolytic
t herapy versus nil froma conbination of the random zed
trials, looking at patients with ST segnent elevation wthin
12 hours, which was the category that | NJECT was thinking
about. So a 24% reduction with 99% confidence intervals,
going fromabout 17%to 30% | have put in 99% because |
think one needs a little bit nore uncertainty when thinking
about what are effectively historical conparisons.
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So, if we then conbine the results of INJECT with
this result to say what is the effect of rPA versus nil,
conbi ning I NJECT plus FTT plus the overview, then we get a
point estimate of 28% but with a | ower confidence interval
of about a 9% proportional reduction. So, let's say there
is a 10% absolute nortality, you are preventing 25 deaths
per 1000 patients. But it mght only be 9/1000 with rPA --
maybe, being pessimstic.

The GQUSTO- 111 study is a bigger study, | think
taking random error nore seriously. So, you can see the
standard deviation is narrower. But, still, in that study
5% versus 24% or 25 versus 5/1000, 10% absolute nortality.
And maybe the best estimate for rPAis to conmbine | NJECT
plus FTT and GQUJSTO plus FTT, and we can get an indirect
nmet a- anal ysis of the two trials to say what is the effect of
rPA versus nil, and we are noving the lower Iimt of the
confidence interval away from zero but whether one is
confortable with the possibility of preventing only 10/1000
rat her than sonething Iike even the lower Iimt of 17/1000
is debatable. | amcertainly not going to cone out with
solutions but I can try and describe the problem

(Slide)

There was a very nice editorial just this |ast

week, fromElliott Antnan, in the New Endgl and Journa
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comenting on the COBALT and the GQUSTO 111 studies which

were direct conparisons of thronbolytic therapy. There were
sone interesting comments particularly about the COBALT
st udy.

In that trial, he says, the calcul ation of the
sanpl e size was based on the assunption that doubl e-bol us
adm ni stration of TPA would actually reduce 30-day nortality
from®6.3% which is what was seen in GUSTO with accel erated
TPA, to 5.4% based on surrogate outcones of angi ographic
data. As a result of assumng that they aren't equival ent,
if the true nortalities were identical, Elliott Antnman said,
say, 7.5%in each group, which would seemto be a reasonabl e
way to cal cul ate power cal cul ati ons before you have a
result, then the probability of denonstrating equival ence by
the COBALT criteria, which was a difference of 0.4%in
absolute terns, was only 0.16. It has 16% power. You
woul dn't get that fromreading the actual report.

An equi val ence trial designed to rule out, with
80% power, excess nortality of 0.4% when the true nortality
rates are identical, about 7.5% would require 50,000
patients in each treatnment group. Up until then, | was in
conplete agreenent. | don't know if one proposed way of
getting around this is just to assune that equival ence neans
a bigger difference because one proposed approximation is
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the use of a larger delta, 1.5% to decide that the

i nnovative therapy has provided sufficient evidence of

ef ficacy when tested against an active control. You could
quite easily end up concluding that an ineffective treatnent
was equivalent if you took this approach. But you can see
that really the nunbers are big.

(Slide)

So, ny three concluding slides -- here is the
COBALT result, and | just wanted to touch very briefly on
one additional problem If we conbine COBALT plus the FTT
conparison of fibrin therapy versus control, then our point
estimate for doubl e-bolus tPA versus nil is 19% but it is
pretty close to zero.

But you could conbine it in different ways. You
could say, well, the fibrinolytic trial overview conbi ned SK
and tPA and in the study design they were basing their power
on the conparison of bolus tPA versus accelerated tPA W
need to put in the difference between SK and tPA. Well, you
could do that in different ways. You could do it by saying,
well, we have three large trials that have conpared
strept oki nase versus tPA; they should be conbined. So, we
are now going to do a nunber of indirect conparisons: bolus
t PA versus accel erated tPA; tPA versus SK; fibrin therapy
versus controls. There are three sets of random errors.
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O, you could say, well, | don't accept this.
think that the only appropriate conparison of streptokinase
versus accelerated tPAis frompart of GUSTO I, which is |
think a perfectly appropriate thing to conclude. [If you
wish to do that, then you can conme up with a different
estimate. So, you can concl ude doubl e-bolus tPA nay do
not hing, or that it may produce sonething |ike a 9%
proportional reduction.

Again, the difficulty is in which things you
i ncl ude and whet her you want to have a nunber of indirect
steps with greater randomerror. You can see the standard
deviations are increasing as you put in extra steps.

(Slide)

So, ny tips on concluding falsely that new and
standard treatnents are equivalent -- first, overestimte
the differences in outconme between standard and no treat nent
because then you will be able to conclude that a big
di fference between the standard and new treatnent is really
equi valent, and is better than nothing.

| gnore the inpact of the many different sources of
statistical and clinical variation on the estinmated effect
and the treatnent.

Study patients in whomthe standard treat nment
produces snall absolute effects and low risk individuals, if
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you are | ooking at absolute differences, or proportional
effects. If you want to nake treatnents | ook nore simlar
then take patients where the standard treatnent doesn't | ook
to be that effective.

Assess the differences in surrogate outcone
measur es because the problemis that although a surrogate
may be associated with outcone, changes in the surrogate
with treatment may not be associated with changes in the
out cone.

Conpar e conposite outconme neasures that include
events influenced by the standard treatnment only marginally
-- ny exanple of adding on sort of recurrent angina in
fibrinolytic trials, or those that are affected in different
di rections.

Then | think the best one is do positive control
superiority trials to detect unrealistically large effects.

Then a lack of significant difference inplies equival ence.

(Slide)
The final slide -- sorry to have run on a bit
long. So, | think the key nessage is that we are not trying

to denonstrate equival ence; we are trying to denonstrate
that the treatnents are effective and they retain sufficient
effect that they are worth having. Add-on studies are a
much better design. They will likely be smaller than an
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equi val ence study because the differences wll be bigger.

Positive control studies need to be nuch | arger
than null control trials. They are not a substitute, as |
stated, for nega trials. They are actually a requirenent
for mega trials. The conbination of proportional estimtes
frompositive control, null control studies may be nore
general i zabl e but they may represent equival ence in sone
settings and not in others because proportional effect in
high risk individuals will, in absolute terns, be bigger
than proportional effect in lowrisk individuals.

Separate estimates of effects on particul ar
adverse outconmes may be nore reliable, and they may be nore
general i zabl e t han assessnent of conposite outcones to
people with different risks or different proportions of
their adverse outcone due to stroke or death in that
particul ar circunstances, and surrogates wll certainly not
suffice.

Thank you.

DR. PACKER: As the Conmttee is reorienting
itself, Rory, you nentioned an inportant m sconception which
is that some of the enthusiasmfor equivalence trials is
based on the fact that they are smaller and, therefore, nore
doable. You have nmade the point that, in fact, a true
exam nation of the question of equivalence, in fact,
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requires a substantially larger trial in order to rule out a
significant difference conparable to the existing data base
for the active control

DR. COLLINS: A larger trial and even perhaps
greater uncertainty because of the sort of historical nature
and now know ng whet her equival ence neans that in that
particul ar circunstance both treatnents are ineffective, or
relatively ineffective.

DR. PACKER What | would like to do is have sone
di scussion of this issue because the prevailing w sdom or
lack of it, is counter to that conclusion, and | just wanted
the Commttee to explore that nore fully because if, in
fact, the conventional w sdomis incorrect that would be an
i nportant nessage to send hone fromthis Conmmittee neeting.

So, is there any discussion about that? Rob?

DR CALIFF: | couldn't agree nore with nost of
the points that Rory made. | think that this has been well
described. It is witten up in a bunch of places. It is
very hard, | think, for clinicians to accept the reality but

the clear issue is how nmuch uncertainty in the negative
direction we are willing to tolerate and still prescribe or
advocate that the treatnent should be nade available to the
public. | think the only reasonabl e concl usion one can cone
tois that we do need much larger trials than we are used
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to, and I will sort of leave it at that and nmake one nore
coment .

| think it is very feasible to do nmuch | arger
trials, but right now the regulatory environnment is such
that mllions of dollars are spent on collecting usel ess
pi eces of data and doing so-called regulatory things which
don't really contribute to the question that needs to be
answered for life-threatening di seases. For exanple, in
thronbol ytic trials if one could do al nost no nonitoring of
the data and sinply record whether patients were dead or
alive or had a stroke, and put the mllions of dollars that
go into nonitoring and flying people around to make sure
doctors are telling the truth into enrolling nore patients,
you woul d get the answers that we really need. | think it
is really a tragedy the way things are bei ng done.

DR. PACKER Let nme have the Conmttee focus on
the first half of what you said, Rob. The question, |
think, is to Bob Tenple or to Ray or Bob Fenichel. Fromthe
present regul atory perspective, there has been discussion in
ot her neetings that equivalence trials, to be persuasive,
can be smaller, and Rory has said, no, they need to be
bi gger. Wiich view do you share at the present tinme because
t he answer could be different dependi ng on how t he question
i s phrased?
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DR. FENICHEL: Well, we certainly see equival ence
trials all the tinme for bioequival ence, and the size of
those trials is typically 6 patients or 12 patients. And we
have a very sinple definition of bioequival ence. That is
fine for the effect of getting drug into the blood stream
and neasuring that effect. Mst clinical effects are nuch
more difficult to determ ne and the calculations are really,
you know, statistics 101. | don't know where this ignorance
has conme from It is w despread, as you pointed out, but it
has not been supported by the Agency, except in this obscure
area relative to clinical considerations of bioequival ence.
So, no, it did not cone from us.

DR LIPICKY: | can only add to that that there
are positive control trials that are for sone purpose that
when we see them we tell the sponsors we don't care if they
do themor not. They are wasting their time doing them
because they don't address the issues of a positive control
trial that we have been tal ki ng about so far this norning.
And they are poorly conceived and they are snmall and they,
in fact, contribute very little except for safety
i nformati on because at |east there is sone control.

DR. PACKER  Bob Tenple, do you have any comrent
on this? Oh, he is not there; | guess | couldn't see.

Udho?
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DR. THADANI: Rory, you put it very nicely that we
really need | arger sanple sizes for the equival ence trials.
This is also true for the possible adverse effects. And |
thi nk that woul d be very inportant because not only are we
trying to define the treatnent as equal but to protect
patients from possi bl e adverse effects. And | think sone
drugs are w thdrawn when the sanple size was not |arge and
t he adverse effects were not detected.

The other difficulty | sometimes have in | ooking
at the trial results is your issue, you know, of conposite
endpoints. | think death and stroke is fine but then you
add on anot her, nyocardial infarction or Q wave, and then we
don't know how nmuch we m ss where we do enzynes one tinme and
another tinme just plain no, and that creates nore
uncertainty. So if you take that issue, would your sanple
size have to go from 50,000 to 100,000, or what is your
opinion on that? 1Is that a major concern so that one should
say, alright, we can't nmake those prinmary endpoints; let's
| ook at secondary points and stay away fromthat, and just
stick with what we really truly can neasure? | would |ike
your comrent on that. For interpretation of results, | get
nore and nore confused.

DR. COLLINS: Well, | think the conposite outcone
one is another little fraud that is going on. | nean, the
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idea is to increase the nunber of events but it is actually
not increasing the nunber of informative events. |If you are
adding in events that aren't influenced by the standard
treatment anyway, then it will make things | ook equival ent,
i ke recurrent angi na as an exanpl e.

But even for sensible conposite outcones, if you
want to know about the bal ance of effect on death and
stroke, if they go in opposite directions then actually it
woul d be better. You would need smaller nunbers to
determ ne equi val ence by | ooking at them separately, than to
really be really assured when you conbi ne them toget her and
t hen conpare the two conbi ned nunbers. That was the exanple
| was trying to put up.

But | think this thing on equival ence trials and
peopl e com ng up and sayi ng equi val ence trials can be
smal l er is based on doing fake power cal cul ati ons where you
say | am doing an equivalence trial but | don't believe they
are equivalent. Therefore, to denonstrate equival ence, or
at least as effective, | only need X thousand patients. So
you now have w de confidence intervals on what | ooks |like a

reasonabl e power cal culation. So, with a bit of |uck the

point estimate nowis all in the luck of the gods; it is al
a play of chance. |If it is alittle bit better in the new
trial, then you can say, well, it is at |least as effective.
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If it isalittle bit wrse, you say, well, it is
equivalent. It is actually very difficult to make it | ook
worse. It is brilliant.

DR. PACKER Rory, the other conplexity one gets
into in a conposite endpoint is not that the conponents of
the conposite go into opposite directions, but they could go
in the sane direction but be influenced in two different
magni t udes.

DR COLLINS: Yes.

DR. PACKER To the extent that one includes a
conponent which has a weak treatnent effect or zero
treatnent effect -- it doesn't have to be an opposite
treatnent effect -- one is enhancing the ability to show
equi val ence.

DR. COLLINS; Yes, like recurrent angina, which
woul d perhaps have no effect. | nean, there is obviously a
spectrumin between.

DR SEIGEL: | would like to address this issue of
t he confusi on about whet her equivalence trials are snaller
or larger. A lot of the confusion arises fromthe fact that
peopl e don't specify conpared to what.

Regardl ess of where you set your estimate of drug
ef fect, showi ng sonething by conparison to an active contro
is going to require nore patients than conparing to placebo,
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and | eave less certainty, at |east determ ning drug effect,
will require nore patients always in the equival ence trial,
and the equivalence trial will have to be larger than the
pl acebo-control trial

But if your intent is to consider only a
conpari son of your drug wth standard therapy, and you
bel i eve your drug to be superior, and your choice is either
to set out to denonstrate that it is superior or, rather, to
set out instead the less stringent thing that, at worse, it
is not much inferior to, then that is a |less stringent thing
to do. That conparison, that sane conpari son takes fewer
patients. And if you can get on the nmarket with that
conparison, and if you are going to do an active contro
trial anyhow then, in fact, the equival ence active control
trial is smaller than the superiority active control trial
But it is always larger than the placebo-control trial

DR. COLLINS: | would |ike to cormment on that
because you used the words "if you believe that your
treatnment is superior." Wat is the basis for your belief?
| mean, is it appropriate that your belief should influence
everybody el se's belief?

DR SEI GEL: Well, obviously, what you believe is
al ways the basis for the size of the trial you do, and the
nature of the trial you do.
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DR. COLLINS: But if you are testing equival ence,
surely your belief should be that they are equival ent and
your power then should be determ ned based on that, not
based on your belief that it is superior.

DR SEIGEL: No, | don't disagree with that at
all. 1 amsinply saying if you have a new and better drug

and you set out to do a superiority trial, someone wll cone

al ong and say, well, you can actually do an equival ence
trial for less. That, | think, is the source of confusion
in saying that equivalence trials are smaller. It is only

that limted application.

DR. TEMPLE: Wiether it is better or not all cones
out in the wash. If you are, in fact, better a smaller
study will be able to exclude the margin that you said you
have to exclude to decl are equivalence. So, it doesn't
matter. You are not foisting that on the rest of the world;
you are just choosing a sanple size. |If you are wong, you
will fail to show equival ence and then you | ose.

| don't know if this has cone up, but an
equi val ence trial of any kind is always going to be bigger
than a pl acebo-control trial because, at a m ninmum you have
to choose a very conservative estimate of the contro
pl acebo difference, whereas, in a placebo-control trial you
have to take the nobst conservative possi bl e assunption about
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how big the control placebo difference is and then show t hat
you are excluding that, and it is always going to be easier
to beat a placebo. So, | guess |I don't know where the idea
cones from It can never be smaller than a pl acebo-
controlled trial

DR. D AGOSTINO  You know, | can't speak for the
w sdom of the cardiovascul ar-renal community. In the
br oader arena when people think about setting up trials, in
my sort of view, sonmewhat fromthe bioequival ency notion of
how easy those are in terns of sanple size but also from
setting up the idea of the null hypothesis being equival ence
and the alternative being superiority, and it is somewhat
equi valent to what Rory is saying, that you accept the nul
hypot hesis and then you say, well gee, the drugs are
equi val ent .

But if you actually do an equivalency trial things
are reversed, and a lot of people in the field aren't really
aware that things are reversed. Maybe | can show sonet hi ng
on the board here?

DR. PACKER  Go ahead.

(Slide)

DR. D AGOSTING In the sort of standard theory of
hypot hesis testing, you basically set up a couple of
treatnents, say, that are equal against that they are
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different, and you | ook at your sort of hypothesis test
being basically that as |l ong as your statistic cane out on
one of the extrenes, you reject the null hypothesis and if
your statistic, be it either odds ratios or main differences
or what - have-you, cane in sonewhere in between you accept
it. Alot of people that | deal with think that when you
accept you are tal king about a equival ence. The statistics,
when they tal k about equival ence, are really setting up
sonet hing where the first drug exceeds the second one at
sone ratio and you want to do two tests of hypotheses.
Basically, one is that you want to show that under your nul
hypot hesi s, under your first null hypothesis you are in this
area versus the alternative, in this area. So, basically
one drug isn't better than another by a delta. Then you
want to do a second hypothesis in the opposite area saying
that the other drug isn't better by a delta. You basically
have to end up rejecting two hypotheses in order to nake the
equi val ence.

That feature, | amafraid to say, has not caught
on with a nunber of people. They are thinking this and
t hese sanples sizes could be quite easy; not thinking of
this where the real equivalency trials are actually
substantially larger. | think a |lot of the vocabul ary
hasn't caught up again. Again, | can't speak for the
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cardi ovascul ar community but | can speak for all other
people that | deal with, and these two notions aren't really
cl ear.

DR. PACKER Can | ask one foll owup question to
what Rory and many ot hers have said and what Ral ph is now
enphasizing? Is it possible for a sponsor to propose a
trial that is described as an equivalence trial in which the
intent is not to show equi val ence in the way that Ral ph has
now defi ned equi val ence, but to show that the drug is
actually better than the putative placebo because there is
reasonably good data on what the conmparer will do? | hope |
have define that clearly enough. |In other words, it follows
fromDr. Seigel's comment. One could actually propose a
standard which is substandard to equival ence, but which
woul d reasonably be equival ent to beating pl acebo.

DR. COLLINS: That was really the nessage | was
trying to get across. One is actually not interested in
equi val ence per se. One is interested in determning if the
new treatnent is nore effective than not giving it. You
can't do it directly unless you do an add-on study, and if
you want to reduce the sanple size that is the way to go.
You can't do it directly; you have to do it indirectly. But
you could quite appropriately conclude that a new treat nment
was not equivalent to a standard treatnment but it was better
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than no treatnent.

If it was nuch cheaper or nuch nore convenient, |
woul d say approve it. | don't think that things have to be
equi valent to the standard treatnent. There may be ot her
advant ages. Wat you want to know is that they are
effective to a worthwhile extent, and you are having to do
it indirectly.

DR. PACKER  Rob, would that bother you a lot if
sonmeone did that?

DR. CALIFF: The key words were at the end there
fromRory. | have forgotten exactly what he said but it
wasn't just better than placebo but worthwhile. | think the
definition of worthwhile involves judgnent about how the new
treatnent stacks up agai nst the conventional care. 1In other
words, if it was incredibly cheaper -- you know, if the
standard treatment is $2000 and the new one is $100, in
today's society we can't pay for everything so you would
expect a fair amount of loss of life, for exanple, under
that situation potentially.

DR. COLLINS: Take an exanple that may be real.
Let's say that all the trials that have been done for fibrin
t herapy versus control were tPA and sonmeone cane along with
this drug, streptokinase, and they wanted to get it
approved. And to take away argunent, you had two arns of
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QUSTO where there is a difference of about 1% between SK and
accelerated tPA. If you conbined that with all of your
previous tPA trials, you may well conclude that
streptokinase is effective. You would concl ude perhaps that
it is not as effective but you would conclude that it is
effective and you m ght approve it.

DR. PACKER But in the United States we woul d
approve it even if it was twi ce as expensive instead of 5%
of the cost.

DR. COLLINS: Yes, but I amtaking a real exanple
of real data, and | think it would be an appropriate thing
to have on the market and people are using it.

DR. KONSTAM | really like what you are proposing
personally, and I would urge, you know, heading in that
direction. That is, if the key is saying this drug is
effective, then when you are designing your active control
trial what you really want to do is design it so that it is
different fromthe putative pl acebo.

Now, | think once you say that you get into the
next problem and this has really perneated the whol e
di scussion right fromthe beginning in the background. The
di fference between community standards and et hi cal
constraints that are perceived in the community and
regul atory perspective about what is done in the community
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and whether it really works. | see this as an enornous
probl em because we see this in sone of the things we are
going to be considering over the next day. W have seen it
W th enoxaparin versus heparin.

| guess there are two ways to go about approachi ng
it. Oneis to say let's just forget about it. You know,
our regulatory standard is our regulatory standard and at
the end of the day we are going to have to decide, on that
basi s, whether the active control is or is not efficacious
i ndependent of community judgnent, whatever that is. O,
you can say, you know what, we have a big problemout there.
There is a | ot of consideration out there that placebo-
controlled trials in certain circunstances are unethica
despite the fact that the active control has not received
regul atory approval. |, for one, would like to urge the FDA
to really deal with this problem and proactively say what do
we do when there is community practice that is w despread
that has not rigorously reached our regul atory standard.

DR. LI PICKY: Like carrying dopam ne around on

your back? | don't understand what you sai d.

DR. KONSTAM | don't have an answer to it, Ray.
Froma strict perspective, | amvery much in favor of
adhering to strict regulatory guidelines. | want to do

that. The question that | see is that this is going to cone
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up again and again, and it canme fromone of the very first
slides of Bob's that you challenged, which is the difference
bet ween community standard and regul atory standard. | nean,
| don't know what to do. | don't have an answer but | guess
if we say forget it, you know, if it hasn't passed our
strict regul atory perspective there is nothing we can do
about it.

DR LIPICKY: See, Bob clarified that pretty well
in the sense that it isn't what FDA has approved. The issue
is not regulatory standard but how one w il make the
judgment. If, in fact, you have a treatnent that has never
had a treatnment effect denonstrated, how can you evaluate a
positive control trial? You know, that is not a regulatory
standard. That is not the issue. And if you want to say
how you can tell that magnitude of treatnent effect that you
want to preserve, never know ng what that treatnent effect
has been, we are wlling to listen.

DR. PACKER Marv, | think there are three
standards. One is a regulatory standard. W are famliar
with that. The second is the community standard. | think
that no one on this Coonmttee is suggesting that an active
control against what the community thinks is acceptable is
remotely acceptable. There is a third category, which is
that there are sone drugs for which there may be persuasive
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data for which no sponsor has actually filed an application,
and, yet, the data are truly persuasive. | think what Bob
Feni chel was saying is that that is the ideal active contro
because even what the FDA approves may not necessarily be a
sufficient criterion if it doesn't neet initself a

consi stent persuasive standard. So, it is the presence of a
consi stent persuasive standard which overrides al

categories. | think I am summarizing that accurately.

Ri ght ?

DR. FENICHEL: vyes, that is what | said and that
is also what Dr. Tenple said.

DR. TEMPLE: Well, for one thing, it is going to
be relatively rare for a treatnent to be good enough for you
to say that it regularly beats placebo and not be in any
| abel i ng anywhere. That happens but it is not going to be
very common.

It sounds to ne like there a couple of things
ought to be teased out. One is an ethical concern, and
anot her, and conpletely separate, is whether an active
control trial is interpretable.

| would assert, for exanple, that you can't do
infarction beta-blocker trials with a new beta-bl ocker any
nor e because through neta-anal yses and i ndividual studies we
know t hat beta-bl ockade is life-preserving after heart
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attack. | would also assert, however, that an active
control equivalence trial is uninformative because nost of
the trials of beta-blockers have shown a benefit. Now, that
coul d be because they have been too small but until sonmebody
does the large trials, which no one ever will, | can't ever
know that. So, the comunity would say, and | woul d agree,
it is an unethical trial. | would also say that an active

control equivalence trial cannot be informative so you are

stuck.

That raises a point that Rory addressed, can you
do an add-on trial? Well, if you want to show anot her beta-
bl ocker is effective like tinolol or propranolol, | would

say there isn't any add-on trial that is informative about

that. If you want to find out whether sone new

phar macol ogi ¢ i ntervention can give you even better surviva

after a heart attack, of course, you can do an add-on trial,

and we spend all of our tinme urging add-on trials in

oncol ogy, for exanple, where it is always nore interesting

to see if you can do better than if you can do just as well.
The other thing that cane up i s suppose you neet

t he standard for equival ence by showi ng that the difference

bet ween you and the control isn't larger than a certain

anount but you are actually inferior. That is theoretically

possi bl e but practically extrenely unlikely. You design
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your trial to be big enough so that if you are equival ent
you will be able to exclude the difference of interest. To
squeeze into a trial like that the possibility that you are
actually denonstrably inferior and still superior is very
difficult in all but the nost unusual circunstances.

Were the difference between no treatnent and
treatment is very large, like in antibiotics, you can
actually do that. You can sonetinmes show that one
antibiotic is inferior to another and, yet, you are quite
sure it actually has an effect. That raises sonething of
the problem you described. It is not easy to see how you
could do that though in a large trial where you are
straining for nunbers in the first place. That doesn't nean
the point estimate couldn't be slightly below but that is
hardly the same as inferiority. That is just a point
estimate that is slightly |ow

But to actually, you know, run a trial that is so
bi g that you could show that streptokinase is better than
pl acebo but is inferior, | think it would be very unusual to
be able to do that. It is not that it couldn't happen; it
is just that the nunbers would have to be so vast.

DR. PACKER  Bob, | know that nany nenbers of the
Commttee would like to cooment, and | think we have the
general issue for discussion as to the question of whether
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beating placebo is a regul atory standard, or providing
reassurance of simlarity to an existing therapy -- those
are very inportant issues, and what | would like to do now
istothank Dr. Collins very nmuch. W are going to take a
twenty-m nute break and then begin again with Dr. DeMets'
presentation straightaway after the break

(Brief recess)

DR. PACKER There are a nunber of inportant
i ssues that have been brought up this norning, and we wll
try to explore as many as we can as the norning proceeds.
| et me agai n enphasize that the purpose of this norning is
not to reach specific decisions but really to provide an
opportunity to explore the issues, and to get a sense
per haps nore of what we should not be doi ng than perhaps
what we shoul d be doi ng, although hopefully we will get sonme
insight on the latter as well.

So we will proceed with Dave DeMets. Dave, thank

you very much for being here. | don't know who nade up the
titles but your title is, "If these are the G rcunstances,
This is How to Calculate Things." It sounds |ike a Broadway
show.

IT These are the Circumstances, This is How
to Calculate Things

DR. DEMETS: It is a fascinating title and | am
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not sure | amgoing to deliver that one. At any rate,
want to talk about sone of the quantitative aspects of the
problem Many of the issues have been alluded to al ready
during the course of this norning's discussion. So, in sone
sense, as with any speaker down the list, things have been
di scussed that you intended to say but I will say them
anyway briefly.

(Slide)

Actually, I borrowed this figure froma paper that
Tom Flem ng wote for an AIDS conference that we were at
several years ago. But it does get to the issue that Dr.
Col l'ins was nentioni ng about add-on, or what | call
cl assical where you add an experinental new therapy to a
standard. In the active control, you conpare the active to
the standard and you could, in fact, try to show superiority
in that design, or you could try to show what is called
equi valence. | think we just need to keep those factors in
mnd as we go on.

(Slide)

| think it has already been inplied, but it is
certainly true that superiority trials are difficult and
chal | engi ng enough but the equival ence trials are even nore
challenging. At least, | wll try to raise a couple of
i ssues that | don't think have been described so far this
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nor ni ng.

(Slide)

In any trial the noise factor is what you are
trying to beat, and in a superiority trial you, obviously,
have a strong incentive to mnimze the noise because you
are trying to detect sonething. |If you are not careful in
an equi val ence trial, the noise factor is, in fact, going to
work in your favor. | wll talk about that but, you know,
addi ng patients that are ineligible, losing data or |osing
track of patients, nonconpliance, just general sl oppiness,
and | amat |east going to tal k about the nonconpliance
inplications a little bit later.

(Slide)

What | thought I would do is show sone of the
parall elismand contrast between classical superiority
trials and the equivalence trials, and hope that | don't
i nsult anybody here by taking this sinple-mnded approach.
But | can get lost in sone of the |anguage that has been
used so | will try to go through it sinply.

In the classical experinental situation we talk
about the null hypothesis, no difference in response in the
two groups. That neans that the delta in response is zero.
And we specify sone alternatives that we expect to see, hope
to see and would like to see. In order to have sone kind of
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desi gn paraneters we tal k about a significance |level. By
that, we nean a type | error or false-positive rate that is
claimng that there are differences when, in fact, there
aren't any. That would be an error that we would like to
mnimze.

The second design paraneter has to do with the
other kind of error, failure to claimdifferences when there
are, or sonetines we talk about power that is the
probability of rejecting a hypothesis, given that the nul
hypot hesis is not true.

One of the issues that was brought up this norning
inrelation to power, power is a functionally specific
alternative. Wen you say you have a powerful study, that
m ght be true. It mght be quite powerful but it is
powerful against an alternative that is hunpngous,
unrealistic. So, you can say | have a powerful study but
power is a function of the things that you have specified in
your design. So, we have to keep in mnd in an equival ence
or non-superiority design that there is sone difference that
we are thinking about, and it is that difference that we
have to have power for, otherw se the other power largely is
not useful.

(Slide)

So, we talk about type |I error in a superiority
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situation of 5% 1% maybe we tal k about even nore extrene
than that, and that the power should be at |east 80% |
don't think any of us would be interested in sonething that
was | ess, although many people still do trials that way but
| doubt we would invest our own noney in that kind of study.
And we specify sone delta that is at |east the one we hope
to see. If we are doing this in the right way, it is the
smal |l est delta we hope to detect that is clinically

rel evant.

The issue here is that if you are doing a
superiority trial and you have | ow power even for the delta
that you are after, the worst that happens is that you
m ssed finding sonmething. But in a superiority trial if you
don't have power agai nst sonething you can actually claim
sonething, that is that effectively one trial is as good as
the other. | will conme back to that, but the issue that we
have to think about is whether the significance | evel and
the power in a superiority trial will show a simlar thing

in the equivalence trial.

(Slide)
So, | want to get a little specific here for a
mnute to illustrate sonme issues. |If we are thinking about

a superiority trial where we have to event rates, failure
rates let's say, and we are going to conpare those two rates
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by a standard nornmal sanple size that is |arge enough to
justify that, and we nake the usual assunptions that the
sanple sizes wll be random zed equal |y, although that
doesn't change the argunent at all, and we specify sonme
alternative that we are after, a difference hoped for, a
mnimal clinical difference we hope for, then when we cone
up with a sanple size fornula, which you have all seen, that
| ooks like the foll ow ng.

(Slide)

The issue of type | error is represented in this
coefficient. You have what is essentially a variance term
here and a difference term here. Now, it has been inplied
all norning that one of the problens with show ng
equi val ence is that you can't show that the delta is equal
to zero for obvious reasons. That is an extrenely |arge
trial. Not even the DUCS group, | believe can do that
trial, or Dr. Collins in the UK But this deltais a
critical issue in specifying power -- what delta you are
after, with what kind of power. Variability has al so been
alluded to. | think we need to mnimze the variability.
The proportion in variability is a function of the event
rates partly. It is also a function of patients but,
strictly speaking, variance is a function of the event rate.

(Slide)
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| f you specify sone difference -- | have plotted
here the total sanple size in a trial versus the function of
the event rates, and this is on a scale of reduction of the
ratio of the two event rates. |If you had a 25% reduction
that you are looking for in a superiority trial you m ght
end up with a sanple size slightly under 1000 patients, with
a two-sided al pha of 0.05 and 90% power.

Rel ative to this norning' s discussion, the active
control you pick or, in this case, the placebo event rate
you have has a lot to do wth the sanple size. |If you are
pi cking an active control, which active control you pick
matters because it wll have sonething to do with the event
rate. That will inply a larger or a smaller sanple size.

Second of all, ny experience is that event rates
change on you fromone trial to the next. Even when you
t hi nk you have the sane popul ati on, the exact sane treatnent
and perhaps the exact sanme dose but you are doing it again
| ater for some reason, surprisingly event rates change on
you. We will conme back and tal k about that a little bit
| at er.

(Slide)

The issue of noise -- one source of noise in a
study is the issue of nonconpliance. Non-conpliance can be
mani fested in several ways. But if you take the intent-to-
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treat principle which Dr. Collins tal ked about, a sinple --
you can get a lot fancier than this, but a sinple estinate
of how nmuch i npact nonconpliance can have on your study is
by | ooking at the nonconpliance rate and adjusting the
sanple size if you had perfect conpliance. You adjust this
factor and, so, if you had 5% nonconpliance, in order to
keep the sanme power, you have to increase the sanple size by
10% If you have 10% you have to increase the sanple size
by 0.3% and so forth. |If you have kept the sanple size the
same and didn't change it, the power is going to drop off,
sonething |ike 85% and maybe 80% and | ess than 50% or 60%
down here. So, the nonconpliance is going to have a big

i npact on the power that you really have. If you don't
account for that in the design you wll have an under-
powered study even if you think it is pretty powerful. That
is true for superiority trials and it is certainly true, and
probably even nore critical for non-superiority trials.

(Slide)

Probably the best way that we like to | ook at
results is through confidence intervals, and nost authors
who wite about non-superiority trials or equivalence trials
think of it in terns of the confidence interval approach.
Here you can al so see, whether you are | ooking at the event
rate itself and the standard error as a function of
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variability and the sanple size, or you are | ooking at
relative risk, how many standard error difference do you
think is inportant and neani ngful and you have the
variability. The issue of variability is going to be a
maj or factor in interpreting your data wwth a positive
control trial or a classical control trial

(Slide)

VWhat we do with confidence intervals if we have a
superiority trial -- this is sort of experinent one, we have
the placebo rate and sone function around that, the
nortality rate and if these confidence intervals overlap we
woul d say that they are not significant by the standards
that we have set for ourselves. One can be a little nore
efficient, | suppose, by |looking at the differences but for
today's purposes to denonstrate the issue, | have kept the
two rates separate and not | ooked at the difference.

| f you have this situation, in experinent two, you
have the active treatnent clearly and the confidence
intervals don't overlap and you would claimthat there is a
di fference.

| also |looked at the relative risk. In experinent
one, if you include one; experinment two, exclude one. So,
you would claima difference or you wouldn't.

| think using a confidence interval gives you a
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| ot of information about the experinent that you have, and
you can tell where the estimate is and how much you know
about it. If this is a very tight estimate you feel better
about it; if it is very wde you feel |less well about it.

So, superiority trials -- is this sort of the
paradi gm we have all sort of worked in a lot? As has been
said, often there are two goals. Sonetinmes you try to
acconplish themin the sane study. Oten you want to show
equi val ence by saying that the experinental treatnent is no
worse than the active by a certain anount. Sonetines we set
up for superiority but if it didn't make that, well, you can
certainly go for an equivalence trial. W mght want to
tal k about whether that is a good idea or not.

(Slide)

So, maybe you are seeking equi val ence, maybe al so
superiority and, given ny own history, just ny recent
history, | always think that there is a possibility of harm
and when you are pitting two experinents agai nst each ot her,
goodness knows which way they are going and | think you have
to at |east think about the fact that things mght go in the
wrong direction by a given anount.

O hers have said several tines, and | think there
is a lot of confusion, msunderstanding, that to reject a
nul I hypot hesis does not constitute equival ence, and 80%
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power isn't adequate and nonconpliance is a serious issue.

(Slide)

The way nost authors who wite about this, which
is what Dr. D Agustino was getting to, is that the paradi gm
is sort of flipped and in a superiority trial you are trying
to show that there is a difference; the null hypothesis is
that there is no difference. Although one, in fact, usually
uses the criteria of zero but, in fact, there is nothing
t hat says you couldn't specify sone small difference. You
have to beat not just zero but some small anobunt. W tend
not to do that but we coul d.

But in superiority trials you reverse those. The
null hypothesis is that there is a difference nore than sone
delta, and you are trying to show alternatively that it is
|l ess than that. So the classic references that sort of
tal ked about this early on were Bill Bl ackwel der and Bob
Makuch and Rick Sinon. So, this concept has been around for
a while in terns of hypothesis testing and rol e reversal.

(Slide)

However, if you sort of follow through those
details in terns of design principles, you wind up
essentially the sane or very close to the sane sanple size
considerations. The roles of these two coefficients get
turned around but they are both there and you have to decide
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how nmuch error of each kind you want to nake, but clearly,
for me, the bottomline is to keep it sinple and not tw st
it around in | anguage, if you want to have a | ot of standard
errors or criteria which you believe is real, a large
probability of finding the difference is the delta. So, the
focus in what difference are you | ooking seens to be where
nost of the decisions are going to fall.

(Slide)

So now the issue which has been raised is which
active control. You may have a couple of choices here to
make. An active control which has a big effect, is one set
of inplications in terns of the event rate because you are
now goi ng to go agai nst one of these two. And the nost
effective one has a smaller error rate in this case. As you
remenber fromthat earlier slide, the |ower the event rate,
the tougher the job. So, it does matter which active
control you pick. Even if it is well-established for being
better than placebo, it can have an effect on your designs.

(Slide)

Now, | had another figure which I have nodified

fromthis paper which TomFlemng did on AIDS a few years

ago, contrasting the two situations. | have it on a scale
of relative risk. In this sense, the relative risk is
bigger than one if it is harnful; |less than one is
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beneficial. Placebo is at one. You specify sone delta you
think that the treatnent can be inproved, you specify that
delta, and you |l ook at what you have got and if the
confidence interval is larger than one, if the lower [imt
is greater than one you would claimharm |If you are
sonmewhere in between you would say it is not significant.
You woul dn't cl ai m equi val ence. And the issue that has been
already raised, if you are less than one in the upper limt
you woul d cl ai m benefit.

In the active control what happens is that now you
are shifting and the standard is not the active on the
relative risk and it is a standard against itself. And, if
you are using your new therapy and it turns out that the
confidence intervals were greater than one, you mght claim
it is wrse. |[|f you are thinking about what delta you want
to specify that it is no worse than, maybe you use the
standard estimate and its confidence intervals, plus/mnus
two standard errors, as your choice of delta. W already
heard di scussion this norning that maybe that is not good
enough; you want to have it tighter, a tighter delta or
maybe a bigger delta. But whatever the delta is that is
chosen, it should be based on sone sense, | would think, of
the estimate of this effect and the standard error. |If you
can rule out this value by its upper level, the upper
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confidence interval, you would say it is co-equival ent.

That is, it is no worse than the active control. O course,
the best of all would be that the confidence interval upper
| evel excludes one.

This approach |I think would give us a |ot nore
informati on than tal ki ng about the classical hypothesis
testing and trying to keep track of which direction our type
| and type Il errors are in.

| want to come back to this picture in a mnute
and also go on to the issue of placebo. W had a |ot of
di scussion this norning about this. Wich active control
you pick or how many studies you pool together will position
the placebo event rate for the relative risk on this scale
relative to your standard. Maybe you want to draw
confidence intervals around that estimte as your criteria
for what you want to show, not to show how nuch am| worse
than the standard by a certain anount but how nmuch am|
better than placebo. But it is very much an effect of which
active control you pick as to what the placebo rate would be
relative to that.

(Slide)

In addition, the issue of the active control --
peopl e have sort of argued that you need to have both of
t hese i ssues, sonme estimate relative to the active contro
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and sone estinmate of placebo effect relative to the standard
you have chosen, either by a point estinate or a confidence
i nterval

(Slide)

The problemw th that, as | see it and as has
al ready been discussed this norning, is that that is a
nmoving target. | don't know how to get around it. The job
isn't necessarily to solve the problembut to raise the
issue. Wiy is it a noving target? Wll, the disease
process is continuing, maybe not rapidly but it may be
changing in sone sense. | think that is true in cancer and
| think it is true in cardiology. The background therapy is
changing. So, even if you were to do the exact experinent
all over again that you are basing everything on, it
woul dn't be the sane experinent. |f you took the sane drug,
the same protocol and ran it again, the background rate is
likely to be different because of the background therapy
and, something that is very hard to quantify, but there is a
selection bias. It is very interesting how you think you
have everything the set and you just wapped it up; you have
your event rate in the so-called control arm you start the
protocol up and, |lo and behold, you find out that the event
rate is |l ess than you expected and that you just saw in the
| ast study because patients are selecting thenselves, and so
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is the healthcare system and the heal thcare providers.

So, tome, it is very difficult to ask the
question with the active control against a placebo. It is
very difficult to figure out what the effect would be in a
new study. So, | find it very challenging and puzzling. |
don't have a solution to this but --

(Slide)

-- the problem | amfocusing on here is that it is

difficult to figure out, first of all, which studies to put

in, as Dr. Collins pointed out. If you put themall in you
get a tighter interval. |If you put in just the ones that
are the nost relevant you get a wider interval. But even if

you did that relative to the trial you are doing today in
the context of today's healthcare with the patients who are
volunteering, it is very hard to figure out how rel evant
that placebo event rate is. | know that doesn't solve the
probl em but it makes it worse, but | think that is for the
judgnment and the wi sdomfor the Commttee. It is not a
statistical issue.

Thank you very nuch.

DR. PACKER Wiile the Commttee is repositioning
itself, let me just ask you, Dave, you raised | think a new
i ssue which we have not dealt with yet this norning, which
is the issue of conpliance. |In the usual superiority trial
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one does an intention-to-treat analysis, as Dr. Collins
menti oned, which is a conservative analysis, if one is
trying to raise the possibility of rejecting the nul
hypothesis. But in atrial which will result in a claimof
equi val ence an intention-to-treat analysis, if there is a
hi gh degree of nonconpliance, can be very confusing. The
confidence intervals that you are generating are based on

t he nunber of events. \Wether or not those events are in
conpliant patients or in non-conpliant patients, one could
concei vably have narrow confidence intervals which are
totally non-informative because the nonconpliance rate was
very high. An extrene exanple would be if one carried out a
doubl e-blind active control trial where there were 10, 000
events in each group so that the confidence interval was
very narrow, but actually no one took the random zed

t her apy.

How do you | ook at the issue of nonconpliance
because it is a critical issue? W are usually confortable
in being conservative in a study which is trying to show
superiority. But how can you possibly deal with this issue?
You can't deal with it by the narrowness of the confidence
i nterval s because those are event-rate driven. They don't
account for whether the patients have actually received
treat nent.
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So having raised the i ssue of nonconpliance as a
horrendously conplicating and confoundi ng factor, can you
gi ve us gui dance as to how we deal with that, if not
guantitatively then, at least qualitatively?

DR. DEMETS: It is as inportant, if not nore, in
an active control, so-called equivalence, trial to work
harder at the nonconpliance issue than ever before, and to
make the trial as sinple as you can. You can only go so far
with that. Qbviously sone patients won't conply totally.

It would be surprising if everybody did. But | think that
if you don't build into your design the fact that there wll
be sonme nonconpliance -- you have to have a certain
probability power to find that delta by whatever criteria
you have to be able to find that. |If you don't adjust for
it your power is going to go down.

DR. PACKER  But since the power is based on the
event rate and the anticipated delta, both of which can go
according to plan perfectly well, it would be neaningless if
t he nonconpliance rate was very, very high

DR. DEMETS: But power is the function of two
things. It is a function of the event rate, and it is also
a function of the difference. Wat nonconpliance does is to
dilute the difference. It dilutes whatever difference is
really there.
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DR. PACKER It dilutes the difference, but if the
intent is to eval uate equi val ence and the nonconpliance rate
is very high, you are going to show equi val ence even if the
t her api es are non-equi val ent.

DR. DEMETS: Right.

DR CALIFF: MIlton, | was going to anplify on
that. Based on what you said, if | was trying to take the
safest route as a sponsor to get on the market, | would pick
the worst of the active treatnents already avail abl e and
give it in the formthat you have to take it the nobst nunber
of tinmes per day as ny conparator. W are seeing that being
done. So you are giving an active drug that shows that
effect but you are maxi m zi ng nonconpliance in the
conparator group and you are giving the |east effective form
of the drug of the active control. Based on what you said,
that woul d naxi m ze the chances of show ng equival ence or
better.

DR. PACKER  You could that in lots of clever and
original ways, including having a drug that had a high
degree of side effects that requires withdrawal of the
study. | amjust wondering, what is the conservative
approach to the analysis of the treatnent effect in a highly
nonconpl i ant patient popul ation when the intent is to
eval uate equi val ence? One knows the answer to that in a
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superiority trial, but what is the conservative approach to
the analysis in an equival ence trial?

DR. DEMETS: Well, sonme of the creative things
that m ght be done, to ne, have a high risk of introducing
bias. If you start |ooking the conpliers -- let's just take
one exanple, | don't know what you are conparing. W have
pl enty of exanples to denonstrate that. There are all Kkinds
of biases for reasons we all know about. So the mnute you
start tinkering around, taking people out, you destroy
random zati on

O her approaches people have tried to take have
been to do sone nodeling. But nost of the nodels that I
have seen can break quite easily as soon as you say that
conpliance is sonehow a function of how a patient is doing;
it is not independent, which it probably isn't. So nost of
t he nethods that people have tried | think are flawed. So,
you are stuck with the patient you have got. You can't get
rid of those. So the conpliance is there. And the only way
| know to beat it is to mnimze it.

DR. TEMPLE: Well, | am shocked by the cynicism
that | have heard that woul d suggest that people would
actually try to design trials that would show no difference.
You don't actually have to be that cynical. Al you have to
do is notice, as Dave said and | think Bob said before, that
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the incentives to producing a study that shows a difference
are lacking. Even forgetting about nortality trials, if you
t hi nk about a typical angina trial or hypertension trial
there is a period during which you nake sure that people
actual ly have the disease. You exclude people who are too
vari abl e because the neasurenents are no good. You have
lead-in periods to get rid of placebo responders. All those
t hi ngs are designed to nake sure you can show a difference
if there is one.

Why woul d anybody whose nmain goal is to show no
difference do any of those things? So in a mllion ways,
some which we are not even imagi native enough to think of,
the incentives to producing a different showi ng study are
mssing. | guess | would put to Dave what do you do with
that? That goes to the location of your blue placebo dot,
and all of these things reduce the effect conpared to
pl acebo. That is what they would all do.

DR. DEMETS: | think we have to attack the so-
called active control with the sane vigor that we would a
superiority -- at the end of the day we want to be able to
say we are very sure we have done the best job and we
believe that we have ruled out that delta, whatever it is.

DR. TEMPLE: In synptom areas the Agency has
attacked it sufficiently that we have cone under a fair
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anmount of criticism | nmean, we have attacked it so much
that you can't do it. There are no areas that involve
synptons that | can think of where we accept equival ence as
bei ng nmeaningful. | don't know if you have read the first
coupl e of paragraphs of Martha Angel's editorial on HV
drugs but sort of casually and w thout paying nuch attention
to it, she asserted that if there is an existing therapy you
sinply cannot do a placebo-control trial. Now, that was a

t houghtl ess conmment and | am sure she probably woul dn't have
made it if she had thought about it nore. But there was an

article in the New Engl and Journal sone years ago that said

exactly the sane thing. So, people do say that sonetines.

But our position has basically been what you said
and in those areas where you can't be reasonably sure we say
they are not interpretable. Wat makes it difficult is
t hese areas where you are tal king about nortality where you
can no | onger do placebo-control trials. That is why this
di scussion is so inportant. There beconmes a major incentive
totry to figure out what you can do.

DR. DEMETS: | raised the issue a little bit about
if you have a trial with an active control. What do you do
if you take either outcone? |f you got superiority you
woul d be delighted. |If it failed you woul d take equival ence
if it ruled out sone effect. In that trial you would have
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the incentive to do as well as you coul d because being
superior woul d have an advant age.

DR CALIFF. | was just going to comment, the one
thing, for sure, it seens |like in the regulatory environnent
you should do is not create rules which encourage people to
use the |l esser effective active control in their trial. |If
the goal is to beat a putative placebo, | think it is clear
to me that the current rules encourage the use of a less
effective active control.

DR. THADANI: On the conpliance issue, | think
there are two issues. One is if you cal cul ate your power
and the nonconpliance is so bad, then you don't have a
trial. You could conclude that.

But the other issue is that conpliance is poor
because a poor drug has sonme side effects and the patients
can't take the nedication. You can't really force them
because they are having side effects. Then the question is,
is the data still valid because they are nonconpli ant
because of your adverse effects, not because they are not
taki ng the nedicati on because they don't want. So what is
your inpression on that, a nonconpliance probl em because the
drug could not be tolerated by patients? Say, you do a
study and he has a heart attack. You know, you m ght think
the study drug is producing it and I mght try ny best to
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put hi m back on the drug but he is not going to take it. |Is
the interpretation any different when you anal yze the data?
O, how do you tackle that? That is point one.

The ot her issue you raised is |lack of adequate
foll ow up. Wat happens in sone of the trials, once the
patient is not taking the nmedication it becones a phone cal
and then they |lose interest and the foll ow up changes. And
the nortality trials are fine because you are counting
heads, but if there are infarct rates or other issues, you
could mss themif the patient doesn't cone in. Could you
address those two i ssues and how to get around those?

DR. DEMETS:. In the first one, where you say that
the standard or the active therapy has a |lot of toxicity,
whi ch woul d be typical in cancer, for exanple, where we have
alot of toxicity, | think one thing you want to find out in
the trial | have just done is the nonconpliance for toxicity
at least in the ball park of what is expected in all other
studies. If it is worse than expected, then | would worry.
If it is the sane ball park, you would say, well, what |
want to do is get a trial that is maybe in the sane
equi val ence range, whatever that neans, but the reduced
toxicity. Oncologists | think deal with this alot. It is
probably not so prevalent in cardiology but certainly in
oncology. So, | think you have to find out if the
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nonconpl i ance rate that | am observing driven by toxicity
consi stent wth what we see in other studies.

DR. THADANI: One other issue conmes up. People
say all right, because the drug may not be tolerable we are
going to look at the tolerability first and only include
patients who can tolerate the drug. But then you are
criticized because you are throw ng out patients who
ot herwi se woul d have been in the study. GCkay, you do two
weeks m nimumtol erated dose which the trial is going to
i nvol ve but then you end up having sonme of the events during
that period of tolerability, and then the anal ysis becones
conplicated. So do you think those trials are good if you
| ook at the tolerability first before random zing them say,
to treatnent A and B, or should that not be encouraged?

DR. DEMETS: | think what you are tal king about is
having a run-in period --

DR. THADANI: For the active drug.

DR. DEMETS: Certainly, there are trials which
have done that. You know, it is valid to do it. You have
t o understand what question you are asking. |f you have a
run-in period and you excl ude people who couldn't tolerate
the regine or the drug or the dose, you are asking a
slightly different question. You are asking does one
t herapy beat the other in those patients who coul dn't
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tolerate the drug in a short period of tine. It may be an
irrel evant question; maybe it is not. But you are asking a
different question. So if you agree with the question, it
is avalid way to approach it.

DR. THADANI : What about the foll ow up period?

DR. DEMETS: The followup issue | think is
problematic in all trials, but it certainly is problematic
in active control trials because | believe that m ssing
data, or those kinds of issues, are independent of the event
process. | nean, they m ght be not perfectly correl ated but
| don't believe they are independent. So, m ssing data goes
back to the issue that we should be very careful which data
we collect and just the right stuff. | do think we collect
nmore than we need, but the conpliance to followup is a
concern. You know, you don't want to be in a situation
where you are inputing data, inputing a placebo effect.

DR LIPICKY: On the power business, there is a
reason to cal cul ate power prospectively, that is, to decide
how big the trial is going to be and all that sort of
business. So, let's take the think that MIton outlined
when he first started off asking questions, this big, big
trial that has very many event rates and it, in fact, found
a difference between the two popul ations, and the difference
had a standard p value of 0.001. But, in fact, only 25% of
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the treatnment group took their nedicines; 75%did not. So,
a retrospective power cal culation would have said where the
power was originally sonmething like 90% 95% it brought it
way down to 0.5 or sonething. Wuld that nean that one
should say the trial did not find sonething?

DR. DEMETS: No. Power after the fact can be
informative, but if you got a significant result you beat
the odds as you set themup. |In the situation you outlined,
that therapy nmust be really fantastic because if you have
25% conpl i ance and a p value of that size you really want to
exam ne this therapy very carefully. It did sonething even
in that nonconpliant popul ati on.

DR. LIPICKY: Then the second question is Rory
said sonmething, and | can't renenber the nane he associ at ed
with it but it was |like non-random error or sonething, when
you were saying you conbined the results of three studies.
VWhat was the nane you associated with the error that gets
i ntroduced?

DR. COLLINS: | was saying that you have to add in
the randomerror --

DR, LIPICKY: Random error.

DR. COLLINS: -- when you are conbining, say, five
fibrinolytic versus nil and then one fibrinolytic versus
anot her and then one fibrinolytic versus another.
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DR. LIPICKY: Well, was that thing you were
tal king about in any of the equations that David showed?

DR. COLLINS: | think he was | ooking nore at the
conparison within the positive control study. | feel that
the aimof these equivalence trials is actually not to
denonstrate equival ence but to denonstrate that the
treatnment is effective and that one, therefore, has to al so
include the statistical variance, as well as the uncertainty
or clinical variance. But you need to include the
statistical variance of your estimate of the standard versus
nil. And if you are doing it in a nunber of steps, standard
versus nil, newer versus standard, new versus new, then you
have a | ot of variances.

DR. LIPICKY: But those are different from any
vari ances that were just tal ked about.

DR. COLLINS: Well, Dave was al so tal ki ng about
vari ance around the placebo effect, which |I suppose could be
considered in the sane way as your trying to estinate the
vari ance around the standard, looking at it in a different
way .

DR. DEMETS: | just flipped it around. | nean,
Rory was tal ki ng about variance of the estimate of the
effect. | flipped things around where the standard is now
one and placebo is higher. But you can nake that placebo
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estimate as tight as you want, depending on how many trials
you dunp in, and all the kind of variation you were talking
about is represented in there because of study variation,
what kind of patients, the size of the studies, and which
one is the right one is the tough question.

DR. MOYE: Just briefly to second what David said,
inthe finding of a positive trial where you have very |low p
val ue the issue of power really becones neaningless. The
nore del ectabl e question | suppose is Ray's suggestion where
you have only 25% of patients in the active therapy taking
their neds and the p value winds up being 0.1. Then what
happens, because of course you have really an under-
estimated effect of the effect you believed, but the data
are the data. So, post hoc power anal ysis suggests that the
power is | ow

Also just a comment, | appreciate and | also often
tinmes involve nyself in the inmaginative work of
statisticians riding to the rescue of investigators who are
dealing with trials with conpliance issues. But these are
i nvestigator problens; they are not statistical problens. |
mean, investigators have to keep their patients on their
medi cations. That is why they random zed them They have
to follow themto the end, and they have to ascertain vital
status and event status.
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Any other solution is inferior. | nean, we, as
statisticians, can debate nodels on and on and no one or the
other will have any nore basis in reality. It should be a
probl em we shouldn't have to deal with, and the only way to
wnthisis not to play it. You know, keep the patients on
their meds. Investigators need to get that nessage clearly,
and follow patients to the end of the trial and be sure you
ascertain the appropriate event status of all these
patients.

DR. PACKER | actually don't know whose probl em
it is but sonetines it is sonething this Conmttee needs to
deal with actively because there aren't too many trials that
we see in which the conpliance rate is 100% So, the
guestion is there are fairly straightforward and | think
recogni zably conservative approaches to dealing with the
i ssue of nonconpliance if you have beaten the conparator
for exanpl e pl acebo.

DR. MOYE: But we have to be careful too not to
let is slip away. Sonetines the investigators can get a
m nd set that because there has been a statistical
adj ustment for nonconpliance it is okay if a few of ny
patients go off nedication. |f that becones infective, then
the trial really is no trial at all

DR. PACKER | understand, but let me foll ow
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t hrough on that because the thene you just brought up is a
t heme that Rob brought up earlier, which is that there can
be many subtle influences on investigators, either non-
enforcenent of conpliance or many, many other aspects of the
trial which would blur and mnimze true distinctions
between two treatnents. Sone of them as Bob Tenpl e said,
are so subtle that no conmittee, no matter how i nquisitive
they may be, may be able to detect them

| guess | am nore concerned about when, in fact,
we can recogni ze that there is a problem how do we dea
wthit? In other words, we can't deal with distinctions we
can't detect, but when soneone clearly presents to us a data
base in which there has been a nonconpliance issue, how do
we deal with that, or do we sinply say there is a problem
here and we have to nental |y adapt our expectations
accordi ngly?

| guess, Dave, ny question is | have already
gathered that there is no quantitative solution to the
probl em of nonconpliance in an equival ence-directed trial.
That is a correct statenent?

DR. DEMETS: | don't know how you are asking it.
| can add to the quantitation of the problem | nean, you
coul d, for exanple, suppose that the trial didn't figure out
how much nonconpl i ance they woul d have, you have a result
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that is non-significant, didn't neet the criteria, you could
go back and say, well, given this nunber of the
nonconpliance rate what is the probability that | could have
found a difference in themanyway? It is after the fact but
you can get sone sense of how bad off you were and what you
coul d have expected. It is not going to rescue the problem
DR. PACKER  So, what will eventually be dealt
wWth since there is no quantitative solutionis sinply a

| ack of individual conviction that the conclusions are valid

as stated. |Is that fair?
DR. DEMETS: | think so.
DR, CALIFF: | just want to bal ance or maybe

di sagree on this issue of questioning the investigators too
hard on conpliance because one of the problens that we
frequently see in this regulatory process is selection of

i deal patients. | nean, we know that when we deal with rea
patients in the real world there are all kinds of things

t hat happen to people, and reasons why they stop taking
their nedicines, and that represents what the treatnment is
really going to do when you go to prescribe it to the next
patient. So, we end up with these studies of professional
clinical trial patients that exist now, who will take their
medi ci nes and give you beautiful dose-response curves but it
is not telling you about the effectiveness of that treatnent
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when it is going to be let our in the world.

So, although | agree that we have to do everything
possible to try to keep people on therapy, | would hate to
see that over-interpreted to nmean that we want to pick
popul ations that don't overlap at all with the people that
we are actually going to have to treat when the product is
on the market.

DR. MOYE: As long as you and | agree that
i nvestigators shouldn't use the statisticians as a crutch
for excusing patients fromconpliance requirenents or vita
status ascertainnent, you and | are in agreenent.

DR. PACKER | think there is general agreenent on
t hat .

DR. LIPICKY: Rob, why do you blane that on the
regul atory process?

(Laughter)

DR. CALIFF: It is clearly an interpretation of
the regul atory process that you agree with but which is not
accepted by the people that are dealing with it.

DR. LIPICKY: No, no, no. No one agrees with
that, that | know about. But it is not dictated it has to
be ot herw se.

DR. CALIFF: Then why is it that we have so many
studies that --
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DR LIPICKY: | have no idea.

DR, CALIFF. Wwell, it would be great if this
Comm ttee could have sone nore direct conmunication with
people to try to get studies that represent the real people
that we are going to have to treat.

DR LIPICKY: But | imagine it is in part related
to that variance termand the sanple sizes that woul d be
necessary to show a difference of X, and the fear that
peopl e have that the variance termwould go up

DR CALIFF: Right, so --

DR, LIPICKY: But no one knows that it would, nor
has anyone, to ny know edge, denonstrated that that is true.
DR. CALIFF. So we end up wth beauti ful
experinments in popul ati ons which don't represent the people
we are going to have to treat so that we can reduce the
variance, at least in theory. That seens to be what is

happeni ng.

DR LIPICKY: But you agree to do trials of that
sort. So, don't blane it on the regul ators.

DR. PACKER | think what Ray is saying is that
the choice of the type of study is in the hands of the
i nvestigators and the sponsor.

DR LI PI CKY: Yes.

DR. PACKER And he is generally receptive to any
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data submtted to him

(Laughter)

DR. PACKER Is that true, Ray? | didn't say that
you would li ke the data but you do receive the data.

DR. LIPICKY: That is correct, yes.

DR. CALIFF: But, MIlton, there is a difference
bet ween receiving and encouragi ng wort hwhil e studi es. Those
are two different things.

DR. PACKER W will get into that in one second.
Hol d on. Ral ph?

DR. D AGOSTINO The notion of not encouragi ng
nonconpl i ance and so forth, obviously you have to agree with
that but there are statistical ways of making adjustnents
that are beyond just superiority trials. | nean, you know,
you can | ook at the superiority trials and the adjustnents
you nmake are on the conservative side. You allow an
adjustnent that is going to nake it hard to show the
superiority, and when you nove endpoints forward and so
forth, you do it if it is going to work agai nst show ng what
you want. You can play the sane gane with the equival ency
trials and all ow adjustnents that are going to nake it hard
to show the equi val ency. You know, a |lot of statisticians
w Il have made their careers on inputation and so forth, and
t hose techniques will conme nore and nore in these
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equi val ence trials.

| think the interpretation though at the end of
the day is extrenely hard, and to encourage that after the
fact you can nmake these adjustnments is really not the
appropriate way to do it, but there are ways of doing it.

To answer the original questions, there are statistical ways
of maki ng those adjustnents and you can see just how bad the
conpliance and nonconpliance actually inpacted on your
results.

General Discussion

DR. PACKER  Maybe we should | et Dave sit down
before we open this up for general discussion, unless the
Comm ttee has any other questions specifically for Dr.
DeMet s.

We are supposed to have a general discussion but
we have al ready been having a general discussion for quite
sone time. | thought that what m ght be useful as a
conceptual nodel for discussion for the remaining tine
allotted to this sessionis -- Ray, let nme postulate a
hypot heti cal, but presumably conmon scenari o.

Before doing that, let me ask those who are in the
audi ence, how many of you are thinking about or are doing an
equi val ence trial ?

(Show of many hands)
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Let me ask, how many of you were thinking about
doi ng that before today?

(Laughter and show of few hands)

Ckay. Ray, when a sponsor cones to you and says
want to do an equival ence trial, what do you say to then?

DR LIPICKY: Go away.

(Laughter)

DR. PACKER Then it is a pretty short neeting?

DR LIPICKY: Yes. Do you want a |onger answer?

DR. PACKER Well, | just want to know if there
was further discussion and what it generally consisted of.

DR LIPICKY: Well, the general discussion sort of
is on the lines of the general discussion today. It is what
area are you thinking about? What positive control are you
t hi nki ng about? How will you, for that positive control in
this area, be able to get an estimate of the effect size of
treatment? Because w thout sone estimate of that effect
size it becones rather difficult to tal k about how nuch of
the effect nust be preserved. Then you need to think about
how much of the effect needs to be preserved, and devel op an
argunent for that. Then you have general ball park
estimates for how you begin to cal cul ate sanpl e size because
you then know what the variance is and all that sort of
stuff.
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DR. PACKER Do you tell themthey need one or two
equi val ence trial s?

DR LI PI CKY: Two.

DR. PACKER Does it natter how persuasive --
understand you tell them but what do they say?

DR LIPICKY: They say we will only do one.

(Laughter)

DR. PACKER  Ckay, | understand. Bob?

DR. FENI CHEL: Actually, we do see equival ence
trials, not as the proposed basis of approval but we
certainly see trials that could be interpreted as
equi val ence trials all the tinme when soneone with, let's
say, an antihypertensive wll do placebo-controlled trials
showing it |lowers blood pressure, and so on, and then they
wll do sonme sort of trial where they run agai nst sonme
popul ar anti hypertensive and show, well, the effects are
ki nd of the sane.

It is accepted that the results of that kind get a
sonewhat vague but -- you know, they get sone words into a
statenent into the labeling that say in trials where they
used this and they al so used nifedapine or they al so used
hydr ochl or ot hi azi de, or whatever, the results were kind of
the same. It is very vague. It is not areal claim It is
sonet hi ng which we keep people frompronoting as a claim
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using in advertising or anything |ike that, but people seem
tolike it so we let themdo it. If someone wanted a strong
conparative claim saying that this is better than
ni f edapi ne, then we have a fairly rigid rule of two trials.

DR LIPICKY: Well, it is Iike the usual
conversations. W were both tal king about two different
things. |If one is talking about, say, sone norbid nortal
trial where up front the event rates are relatively | ow, and
where the original claimis where you give drug X and you
then change irreversible events, that is alittle different
fromthe business where you are just sort of playing around,
and you can play around as nuch as you want and don't get
into any trouble if you play around as much as you want even
t hough you get no information. So those are two very
di fferent things.

| ndeed, for an anti hypertensive to attenpt to nake
an equi valence claimor a superiority claim we just went
t hrough that exercise yesterday or the day before yesterday,
sonething like that, and there were five people in the room
and all five people had different ideas. W eventually told
t he conpany sonet hing, but nobody said the same thing. The
probl em there, obviously, is the problemthat has been
di scussed. If you conpare 1 ng of nifedapine to 100 ngy of
enal april once a day, those are going to have different
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effects, but it has nothing to do with whether or not the
drugs actually have a different effect.

So, it is not a chemcal claim Then the argunent
sort of cones down to, well, we don't regulate chemcals; we
regul ate dosing reginens. So, then it is possible to say,
wel |, one can conpare one dosing regi nen to anot her dosing
regimen and say this dosing reginen is better than this
dosing reginen or is equivalent to the dosing reginmen. It
becones a very hairy, conplicated problemthat is even nore
difficult than the one we are tal king about today.

DR. PACKER Let nme just pursue the hypothetical
scenario -- Dr. Seigel?

DR SEICGEL: | also want to address that scenario
alittle bit because we are also facing that, particularly
w th a nunber of conpanies comng in with new thronbol ytic
agents where they are generally not doing placebo. | would
say that in general the conversations follow the sane gi st
as Ray's conversations do.

However, once we have reached the point where we
are tal king about trials, as we are typically of, say,
25,000 people, we then have yet to broach the issue of how
many of those are required.

DR. PACKER | would imgine, as in the case of
superiority trials, it would depend on how persuasi ve one
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trial was.

DR SEIGEL: Right.

DR. PACKER | guess one very good superiority
trial can be persuasive as one very good, appropriately
si zed and out cone- dependent equi val ence trial could al so be
persuasive. But it would sound like it would have to be
very large to be persuasive.

DR SEI GEL: Well, we have been using, and we wl|
be bringing this by the Commttee at future points in tine,
relative conservative answers to a |lot of these questions,
how to estimate the effect size, and we | ook at the neta-
anal ysis but we | ook at the | ower confidence intervals of
the nmeta-analysis. Those were done in trials where the
absolute effects were |arge, say, 2% and 8% nortality. Now
nortality is lower. Either they are | ower risk popul ations
or the inpact of aspirin and revascul ari zati on procedures
may | ower the inpact of thronbolytics. W don't know what
the effect size of thronbolytics are.

We use a relative as opposed to an absol ute
difference as a nore conservative approach. W require that
sone of the effect be changed. W get into a | ot of debates
about what the right control should be, and if the standards
are different dependi ng on which control you choose. But
there are a ot of conplexities to the design, and dependi ng
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on what assunptions and what approaches to the many issues
t hat were di scussed here, you cone out with very, very
di fferent approaches and, therefore, | think the concl usion
you drewis right, that is, a single trial can be a very
powerful statenment. Then you have the whole issue of is
there going to be good conpliance, and the population. Is
it going to be done in people where the effect is |arge,
within the first 6 hours with S-T elevation? O is it going
to be done in a setting where there is not nuch drug effect?
So it is going to depend on how you do that trial. But we
assune that in a very large multi-center trial it is likely
to be at |east representative. The nunber of trials is |ess
i nportant than the weight of the evidence.

DR LIPICKY: Mlton, | apologize. | was not very
responsive to the question you asked ne and the way the
ot her people were responding rem nded ne of that. |ndeed,
it isn't a one-trial, two-trial question. It is a question
of how persuasive the single trial is if it is a single
trial or if it is tw trials. | think any single trial
coul d be as persuasive as you wanted it to be and that, in
fact, is the advice we give to people, that if they are
thinking that they are going to only be able to pull off one
trial, when they do their power cal cul ations they ought to
figure that they are not shooting for 95% confidence limts
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but they are shooting for sone other confidence Iimt; and
that they should not in the slightest under-power their
st udy.

The general franmework of reference we give is that
nobody woul d feel unconfortable having two repetitions at a
0.5 level that sit in the sane part of the tail of the
distributions, and that is the equivalent p val ue of
0.00125. You notice a change from 0.0025? Wen you see a
result that can convincing, you know, you are fairly
confortable that that is real

Now, the degree to which one is from0.00125, and
this is not the p value but this is just being used for the
sake of tal king, the degree to which you are closer to a p
of 0.5 than 0.00125 is the degree to which you have a | ess
power ful argument when you are | ooking at one study. People
usual Iy tal k about one study, two studies and p val ues.
| ndeed, the proper way to look at it is in the |ight of the
di fference between 0.05 and o.00125.

DR. PACKER: Wien soneone cones and wants to do
such a trial, do you tell themthe goal is to denonstrate
that they are better than a putative placebo, or is the goal
to provide a reliable estimate of a treatnent effect against
an active conparator?

DR LIPICKY: Well, they acconplish both ends with
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an appropriately designed positive control trial. Rob gets
all the information he wants and we can say it is better
t han placebo so we get the informati on we want.

DR. PACKER  Rob, are you happy wth that?

DR CALI FF:  No.

DR, LI PICKY: Wy not, Rob?

DR. PACKER Do you have a | onger answer than
t hat ?

DR. CALIFF: | amtrying to imtate Ray.

(Laughter)

Because | don't think that there is enough active
encour agenment going on right nowto get people to do | arge
trials. By that, | nmean if you flip the question around and
say let's assune we all agree that we would |li ke to have
reliable estimates of what a new treatnent does -- that is
what we all really want; that is what the public wants and
that is what patients want. The question is what are we
doing as leaders in this regulatory agency to take away the
i npedi nents that exist to doing the size trials that we
need? | think there is a passive acceptance of sort of if
you do it, that would be great. But | don't see an active
effort being nade to take away the inpedi nents.

In fact, if you look at international trials,
whi ch are generally required now to generate the kind of
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sanpl e size we are tal king about, | see things actually
headed in the wong direction in terns of diversion of
resources away fromlarger sanple size and into regul atory
requi renents that call for detailed reporting that costs a
huge amount of noney and, as | said, auditing of data
because people don't believe that doctors tell the truth.

DR. TEMPLE: W are certainly seeing nore drug
conpani es sponsor large trials, that is 10,000 or nore, than
we ever have in the past. So, if there is much
di scouragenent, there is sone other incentive out there that
overcones that. But we should probably tal k about whether
we are not hel ping as nuch.

| wanted to go back to what MIton said. | think
t he di chotony you have placed, that is, do you want to know
you beat placebo or do you want to have a good conpari son of
the drug is fundanentally a false dichotony. You can't even
begin an active control trial that doesn't show superiority
until you are quite certain the active control can beat
pl acebo reliably. So, if you can't be sure of that then
failing to see a difference, no matter how exquisite the
confidence intervals, is conpletely uninformative. You just
don't know whether the trial has any capacity to show
anything. So in a conparative setting you are as bound to
the need to have an active control that has a definable
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difference fromplacebo as you are if your nmain difference
is trying to show a difference from placebo. You cannot
escape that. |If the historical assunption that the contro
wi |l beat placebo isn't valid, you can't |earn anything.

The question that then follows is how cl ose do you
want to be, which you can define any way you like -- how
much of the placebo effect you want to preserve; or how nuch
of a difference between the two therapies in a setting where
the study is informative do you want to maintain? They are
not separate. They are together, and the second is a
j udgnent, how nuch of the effect do you want to preserve.

The first question, is this a trial where you are
quite sure that a placebo, had it been there, could have
been di stingui shed, you cannot even initiate a trial until
you know that. It is a nonsense, foolish trial because it
won't be informative. So, | don't think there is really a
di stinction between those two things.

DR CALI FF: Having nmade ny statenent before, | do
want to conme back and say | agree conpletely with what Ray
said and al so what Bob said. | nean, to do the mnimlly
inportant difference trial in this environnent requires that
you have reasonabl e evidence that you are going to be better
t han placebo. By the nature of mninmally inportant
difference determ nations conpared to active controls, that
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is an assunption. So, going through that exercise and
calculation is critical and | agree conpletely with it.

| just continue to push for nore active
encour agenent of the sanple sizes that we are saying we
need, taking away i npedi nents.

DR. COLLINS: | just want to comment that | think
it is inportant not to try to turn the argunment around and
say what can we get away with in order to get approval. W
need to conme back to this point about the aimbeing to get
reliable evidence that the new treatnent is effective. Just
because we conclude that it is very difficult to do,
shoul dn't then say, okay, let's nmake things |look a bit |ax;
let's make things a little bit easier; let's allow big
differences to be interpreted as equivalent. | think we
have to recogni ze that true equi val ence studies are very
difficult to do; that the statistical uncertainty will nean
that they need to be nuch bigger; the clinical uncertainty
will nmean that they are very difficult to interpret. But
you are not to say, well, what can we get away wth?
think we just have to recognize that that is the case. To
reinforce the point that if that is the circunstance, if you
cannot avoid doing a positive control equival ence study --
and | do believe that there are a |ot of situations where
add-on studi es could be done where they are not being done
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and where they would be nuch better for society and woul d
actually be nuch better for the sponsors because they would
be easier to do -- but if we really can't avoid doing those
studies, then we need to actually nake it easier to do them
and the point that Rob nmakes is absolutely correct. The GCP
gui delines are a major obstacle to achieving those ends
because they are all about accurate data points and not

about reliable answers. The phil osophy underlying those
guidelines is conpletely wong.

DR, SEIGEL: | have worked hard on that very
issue. The International Harnonization Process which, as of
three or four years ago, had a draft guideline which was
going to perpetuate the problem And | am pl eased to say,
al t hough perhaps not yet fully reflected in federal
regul ations, that the ICH International Conference on
Har noni zation final guideline on good clinical practices is
very clear and explicit about the fact that the necessary
anmount of nonitoring is clearly a function of the intent of
the trial, the size of the trial, the design of the trial
In several places it specifically accommbdates the notion
that larger trials which collect nore data on critica
endpoints, with less nonitoring or with sanpl ed nonitoring,
may wel |l be desirable and should not be excluded in any way.
So, there is an art of conprom se here and the | anguage
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isn't as explicit in some places as we mght |ike, but that
gui dance, and one that | assune our regs are to cone into
conpliance wth, is rather flexible. Qur current regul atory
approach has been rather flexible on that issue as well.

| would Iike to say regarding a rel ated issue,
whi ch was raised by Rob Califf regarding poor conpliance
perhaps reflecting reality and not, therefore, being a valid
setting in which to collect data, sone anount of data
regardi ng safety is probably best obtained in an area where
great attention is paid to the I evel of conpliance since the
effect size is rather inportant. A physician and a patient
don't need to know that a certain side effect is rare
providing you are |i ke everybody el se and don't take the
drug. They really need to know the effect size for safety
and to sonme extent for efficacy on the presunption that they
m ght take the drug. So, there is a bal ance between
information, | think, as to the true drug effect and
information as to what its effect will be in a true
situation where conpliance may be poor

DR. COLLINS: | amsorry, | have to differ on this
because | am not aware of any people who are actually doing
| arge-scale trials who were involved in devel opi ng the GCP
guidelines. And if you actually read them they do not put
adequat e enphasis on getting reliable answers. There is a
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|l ot in them about getting accurate data points, and t here
is very little in them about getting reliable estimtes of
the effects of treatnent. And vague terns tend to be
interpreted to the maxi num So, sanple nonitoring neans 90%
instead of 100% rather than sort of 1% So, nmaking it vague
actually doesn't help because it tends to be over-
interpreted by the supporters of a |arge nunber of studies,
which is industry. | nean, they want to make sure that they
don't get damage when they then go with the result.

DR SEIGEL: Well, obviously it isn't black and
white, and | amsure isn't what you would like it to be nor
even perfectly what | would like it to be. Sufficeit to
say that certain earlier versions of that docunent, as well
as earlier regulations in certain parts of the world
i ncl uded | anguage such as every data points needs to be
nmonitored, and every site needs to be nonitored before,
during and after the trial. That sort of |anguage is not
there. Instead, there is |anguage that is vague but all ows
for flexibility that nmonitoring used to be appropriate to
assure the quality of the data, and that is ultimately the
sponsor's responsibility, and it may well be that that w |
be interpreted overly cautiously. | think that can only
cone from ongoi ng di al ogue, probably not from broad
gui delines. The Agency has been in dialogue with industry

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666




Sgg

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

148

and co-sponsored with PHARVA, in fact, a year and a half ago
a conference on data quality assurance. Rob and I, | think,
co-chaired a session on that. W were discussing
specifically large sanple trials and the inplications.

DR. FENICHEL: | just wanted to add sonething to
Ray' s answer about what we say when people propose trials in
this area. That is, one of the things that |I think is
inportant that we say is that you probably will, in nmany of
t hese areas, get one chance because if you do a small trial,
an under-powered trial, it may be sufficient to nmake it
i npossible to recruit for any subsequent trial of this agent
because everyone may be convinced, on the basis of a finding
that is not even 0.05 but is 0.2, well gee, it sounds good
and ny patients are really sick, and so forth and so on.
So, the gane is over. And the idea of follow ng on once you
have a kind of good idea this is a good place to put your
noney, that may not be a realistic expectation. So, it is
appropriate to bite the bullet and say we are going to go
for a genuine finding of hard data, which nmeans a trial of
adequat e power, as we have heard described by Dr. Collins.

DR. TEMPLE: It is possible that in addition to
t he GCP docunent, which is actually now in our regulations I
believe, we need to have sone explanations that clarify sone
of those things.
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Jay and | both make real pests of ourselves on the
subj ect you are tal king about. The current guidance, for
exanpl e, says that in sone cases there may be no need for
on-site nonitoring at all, which I can assure you is not
remotely what the docunment said initially. Although it is
true that there were no large sinple trialists, so to speak,
in the room we were very strong on explaining to the people
doi ng those gui dances that alnost all the really usefu
information that had been generated over the years, at |east
related to survival, canme fromtrials that weren't nonitored
i ke they were asking for.

So, the docunent |eaves considerable room and if
it is being msinterpreted we could probably devel op sone
clarifications. That m ght be useful if that is what you
are finding.

DR. PACKER It would be fair to say, Bob, that
the adjective "sinple" referred to the trial, not the
trialists?

DR. TEMPLE: Ch, yes.

DR SEIGEL: Also "large."

DR. TEMPLE: Also "large." Most of them are of
average size, | would say. Can | say one other thing? One
of the issues that hasn't cone up is stopping trials early,
which is a way to assure that you don't get extrene |levels
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of statistical significance.

One of the things we have been telling people, and
| would be interested in hearing coment on, is that while
there is some urgency to nonitor a trial and stop it if you
are seeing a survival effect, there is | ess urgency when you
are doing a trial with a conbi ne endpoint. So, we have been
encouragi ng people to stop only for survival outcone.

Anot her possibility, which | don't believe anybody
does but which is sort of consistent with what | understand
to be British practice, is to tell people at the outset that
you are only going to stop when you have a fairly extrene
view so that it is part of informed consent, and then keep
going until a very robust value is reached, which al so
allows for the potential of exploring a subset of hypotheses
and things like that. But stopping early is a real nenace,
especially when you are only going to get to do the trial
once.

DR. PACKER: Bob, | think that in practice the
only thing that can be reasonably nonitored by an ethical
commttee in an updated fashion would be nortality in
addition to the reasons that you have specified, and in
addition to the clinical persuasiveness because in nost
cases non-fatal endpoints need to be adjudi cated and that
i nduces del ay.
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DR. TEMPLE: Well, MIlton, we are seeing people
who are getting good at this and who are doing that
adj udi cation sort of on the spot very rapidly. So, it wll
actually be nore possible than it has been to stop for a
vari ety of endpoints.

DR. CALIFF:. | like your suggested approach of
stopping for nortality only, and we have had a recent
exanpl e where it was stopped for a conposite endpoint, and
si x-nmonth data actually becane clinically very inportant
and, of course, it wasn't powered to see a difference at six
nmont hs because the study stopped early for an extrene result
in the 30-day outconme. So, | think practical experience
perhaps | eads to the sanme concl usion.

Agai n, you know, given the discussion, | just want

to reiterate that | know that Jay and Bob have both

struggled valiantly with sonme extrene bureaucracy. | think
there are large, sinple trialists -- they favor |arge,
sinple trials, | should say, given the discussion. But

vague docunents done through commttee, given the feelings
of this particular group, may not be adequate to do what is
in the public interest. It may be that a nore explicit
statenment, particularly in cardiovascul ar di sease, would
encour age people to channel their noney into | arger sanple
sizes and valid endpoints rather than nore data points that
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can be nonitored by people flying around in airplanes.

DR. THADANI : Accepting that active trials wll be
done agai nst an active control and, as Rory said, you would
need a sanple size of 50,000, 60,000 or naybe 100, 000, what
reliance can we put on sanple sizes which are 7,000, 10,000
or 20,000? Are we going to be able to ook at them or wll
the FDA say, well, we are going to bring this trial for the
Committee to review because you can't make any judgnent?

So, does the FDA tell the sponsor to do a trial of 80,000 or
100, 000 ot herwi se we are not going to look at it? O, if
you |l ook at it, it has no neaning? Ray, wll you conment on
t hat ?

DR, LIPICKY: | don't think it is a sanple size
problem It is a power problem You know, what is the
event rate? Wat is the difference that you are | ooking
for? \What kind of acceptable difference would there be,
etc., etc., etc? It is not how many people you need. It
turns out that for nost of the drugs that we are seeing
positive control trials for, the effect size is fairly
smal | . Consequently, you need a fairly large sanple size to
tal k about small effects. You know, if a trial clearly is
totally inadequate the Commttee doesn't get to look at it,
| assure you.

DR. TEMPLE: As far as allow ng people to carry
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out trials, it would be unusual for us to stop a trial
because we don't think it was big enough, at |east partly
because all the calculations of sanple size are based on
sone estimate of what the effect size is, and it could be
bi gger. So sonetines you luck out and you w n.

W would only stop a trial if we thought that it
was just inadequate by design to reach its goal, and that is
quite unusual. W are authorized to do that by our rules
but it is a very unusual thing to do. If atrial is
basically well designed we would say it doesn't seemlikely
to get you anything; you are wasting your noney, but we
woul dn't ordinarily stop it.

DR. PACKER Let nme just add one nore question to
t he hypot hetical discussion with the sponsor. Bob Feni chel
earlier suggested that if Ais better than B and B is better
than C, A may not be better than C --

DR. FENICHEL: No, | didn't say that.

DR. PACKER  (Oh?

DR. FENICHEL: No, what | said -- and this is very
inmportant so let nme clarify this. Wat | said was that if A
is better than B and Bis a |lot better than C, one m ght
assume Ais, therefore, a lot better than C. And that is
not true. The problemis that saying that sonmething is a
| ot better than sonething else is anbiguous. It nmay nean
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that the effect size is very large, and it may nean that the
standard deviation is very snmall. So in one case you can
make this transitivity argunent and in the other case you
can't. But, certainly, the nmuch easier transitivity
argunent, if Ais better than B and B is better than C then,
sure, Ais better than C

DR. TEMPLE: In the sane popul ati on.

DR. FENICHEL: In the sane population. That is
true. Wiat we have in the case of active controls, nmaking
use of these conbining argunents, is really not different in
kind but it is alittle bit different fromthe argunents
that we nake all the tine. W have a body of, say, three or
four different trials all show ng kind of the sane thing,
that a drug |l owers bl ood pressure or sonething, and now we
have to say, well, no one of these would be sufficient by
itself but we pool themtogether and say, yes, this is a
convi ncing argunent that the drug works. Well, we are
assumng in that case that, gee, it is kind of the sane
popul ation, that these drugs are mutually reinforcing
because we are tal king about sone common bi ol ogi cal
properties shared by the formulation given in each trial; by
the patients, they are all kind of the sane species, and so
on.

That exanple of multiple trials in parallel, that
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is alittle easier because one of themcould drop out and we
coul d decide, no, that was actually done in sone other
species so we are not going to use that trial. Wll, the
thing mght still fly. Wen you have a bunch of drugs done
in series, which may be a fair description of Ais better
than B, Bis better than C and so on, then if any one of

t hem drops out the whole thing falls apart. So, there is
this assunption of a biological common substrate but, in
many ways, it is not different fromwhat we face all the
tine.

DR. PACKER  Bob, just a followup question. You
previously said that if a drug was better than an active
conparator, the choice of the active conparator m ght not
matter very much as |long as you knew that the active
conparator was not harnful. Wuld that require a narrow
confidence interval? |In other words, how does one know t hat
the drug that you have beaten is not a bad drug if it has
never been conpared wi th placebo?

DR. TEMPLE: No, it would have to have been
conpared with placebo. That is a data question. It also
goes partly to sonething that was said before. As Rory
poi nted out or maybe Dave, the interpretation of a trial in
whi ch you beat an active control is straightforward. It is
like interpreting a trial where you beat placebo once you
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can nmake the assunption that the drug worKks.

So, a conpany that was trying to have a trial that
was easy to interpret would probably have an incentive to
use too |l ow a dose or, you know, a drug that only works so-
so. That really wouldn't keep us frominterpreting a trial
as showi ng effectiveness, but it mght keep us if, say, the
dose was wong frominterpreting the trial as show ng an
advant age over the drug. Those are two quite separate
things. You can do a trial to show that you work; you can
do atrial to show that you are better than sonething el se.
And the two get kind of junbled together sonetines.

DR. PACKER Does anyone el se on the Conmttee
have any comments or questions on any of the topics or to
any of our speakers today?

DR. RODEN. Bob Tenple said sonmething earlier
about I RBs and consent fornms and differences between
Anerican practice and U K practice. | just want to hear a
l[ittle bit nore discussion about it. | nean, it is a
burdensone thing for an investigator to deal with an
i ndustry-mandated consent form which is what happens. |If
one of the pleas that | have heard fromRob Califf is to
sinplify things and to encourage large trials, it seens to
me that if we are going to nake an investnent in very |arge
trials and send all our noney to Durham North Carolina,
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then at the very | east we ought to make sure that the trials
that are conducted give us the best data possible. The
notion of including in a consent formthe idea that the
trial won't be stopped unless sone very, very hard endpoi nt
is reached has a certain appeal. |Is there a mechanismthat
we can use to encourage that practice?

DR. TEMPLE: There was an NI H conference severa
years ago at which | renmenber throwi ng out the sane
suggestion, but | have never heard any public discussion of
it. So, | don't know if anybody does that.

DR. RODEN. The Federal Register will get thrown

in your face if you try to change the I RB rules.

DR. TEMPLE: Well, this doesn't change an I RB
rule. This says that an IRB has to think up what is
appropriate. | nean, just as an exanple, if you have to
stop a study because of a one-nonth result and your real
interest is the three-year result, it is crazy. And it
isn't self-evident that you have to stop the trial if it
shows a significant difference. It depends. And | would
allege that an IRB can take those matters into account. It
does seemvery inportant to nmake sure patients understand
what the drill is because they need to know the trial is
going to keep going on even though there was a survival
advant age and they mght not like that. They m ght say they
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don't want to be in a trial like that; they mght say it is
okay with them This is just a personal view. It hasn't
had wi despread di scussion, and it deserves it.

The reason | referred to a Transatlantic
difference is for reasons | amsure Rory can explain better
than I can. Mny trials in the U K have gone nmuch further
t han woul d have been confortable for some of the donmestic
| RBs, and there has been sonme debate about that in various
journals. One of the points Rory made is that the point
here is to find out an answer that people are going to use.
It is stupid to get an answer that nobody is going to pay
attention to. You mght as well not have bothered with the
study. That runs into sone conflict with certain other
principles but it deserves a good discussion.

DR. PACKER  To summari ze, there has to be
proactive and consi derabl e anount of thought given to the
i dea of what would constitute a persuasive result in a
trial, and that needs to be incorporated into the stopping
rules and, presumably, into the inforned consent that would
allow a patient to be enrolled. That word "persuasive" is
not necessarily a nomnal p value of 0.05. Wat is
persuasive will depend a great deal on the circunstances of
the trial, or its duration, or the endpoints that are
considered to be of clinical significance. | think that we
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probably need to think carefully about what, in fact, would
constitute a persuasive result and adjust not only the
stopping rules of the DSMB but the | RB consent form
accordingly. The gold standard here is the persuasiveness
of a finding and not the nere existence of a finding. Wuld
that be fair?

DR LIPICKY: This is maybe worth having a neeting
about because, you know, we neke sone recomrendations, for
exanpl e, and we have had prestigious people, |ike Dave
DeMets and Tom Fl em ng, say that what we are asking people
to do is ridiculous but we are going to keep asking themto
do that. So, there is good reason to think that this kind
of stuff, which isn't tal ked about a |ot, ought to have sone
public discussion because it, in fact, does get in the way
and is a major problemin the conduct of trials.

DR. CALIFF. | read a very encouragi ng docunment on
the way up here, fromthe National Cancer Institute, which
indicates that the National Cancer Institute is going to try
to beconme a major force in sinplifying this | RB consent
met hodol ogy in the United States, seeing it as a major
i npedi nent to the public health. W are nmaking it so hard
for people to participate in trials that we can't figure out
what treatnments work. Maybe if groups like this got aboard
with the NCI and the regul atory agencies working with NC we
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could have a fairly persuasive group to foster change.

DR. PACKER  Ray, do you have any additi onal
gquestions?

DR LI PI CKY: No.

DR. PACKER  Any additional comments or questions
fromour guests? Dave?

DR. DEMETS. | was going to respond to sone of the
things that Ray attributes to ne. |If you say you are going
to do sonething in a trial and the protocol and the consent
formspecifies it, then you get into this ethical dilenma of
havi ng achi eved what you said you were going to achi eve but
you are not ready to stop. So ny answer is to sort out what
you have just been inplying. | think when asked about these
dil emmas, they go with the primary question in the protocol
and what the consent formsays. That is the basis by which
they hold you, and if that is not what you wanted to do then
we should say so. That is ny basic point.

DR. PACKER  Any other coments? Questions?

(No response)

| think we have had a very active discussion this
nmorning on all the issues. | think that in the analysis of
active control trials, clearly, if one is beating the
conparator the analysis is probably as straightforward as
t he usual placebo-controlled trial. But if your goal is to
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achi eve a claimof equival ence the challenge is
substantially greater than | think many of us may have
previously imagined. That is an issue that | amsure wll
be further explored as the nunber of trials which show
equi val ence or claimequivalence are individually revi ened
in the future.

W w |l reconvene tonorrow at nine o' clock. The
Commttee is having a closed session this afternoon. So, we
wi |l convene in open session tonorrow at nine o' clock.

(Wher eupon, at 12: 00 noon, the proceedi ngs were

recessed, to be resuned at 9:00 a.m, Friday,

Cct ober 24, 1997)
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